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GROWTH 



(ST) Abstract: The present invention relates to a compound 
of the formula (0. wherein R>-R« are as defined herein. Such 
novel pynmidme derivatives are useful in thetreatment of 
£2 eel) growth, such as cancer, i„ mammals. This 
mvennon also relates to a method of using such compounds in 
me treatment of abnormal cell growth in mammals, especially 
humans, and to pharmaceutical compositions containing such 
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Background iff Invent!^ 

This invention relates to novel pyrimldhe derivatives that are useful in the treatment of 
abnormal cell growth, such as cancer, in mammals. This Invention also relates to a method of 
us.ng such compounds in the treatment of abnormal cell growth In mammals, especially 
humans, and to pharmaceutical compositions containing such compounds. 

It Is known that a cell may become cancerous by virtue of the transformation of a 
portion of its DNA into an oncogene (Lg„ a gene which, on activation, leads to the formation of 
makgnant tumor cells). Many oncogenes encode proteins that are aberrant tyrosine kinases 
capable of causing cell tronstbrmatlon. Alternatively, the overexpressJon of a normal proto- 
oncogenic tyrosine kinase may also result m preparative disorders, sometimes resulting in a 
15 malignant phenotype. 

Raptor tyrosine kinases are enzymes which span the ceil membrane and possess an 
e^cenular binding domain for growth factors such as epidermal growth factor a 
transmembrane domain, and an. Intracellular portion which functions as a kinase" to 
Phosphorate specific tyrosine residues In proteins and hence to influence cell proliferation 
Other receptor tyrosine kinases Include c-erbB-2, cornet, tle-2, PDGFr, FGFr, and VEGFR. it is 
known that such kinases are frequently aberrantly expressed in common human cancers such 
as breast cancer, gastrointestinal cancer such as colon, roctal or stomach cancer, leukemia, 
and ovarian, bronchia, or pancreatic cancer. It has also bean shown that epidermal growth 
factor receptor (EGFR), which possesses tyrosine kinase activity, Is mutated and/or 
overexposed In many human cancers such as brain, lung, squamous eel,, bladder, gastric 
breast, head and neck, oesophageal, gynecological and thyroid tumors. 

Accordingly, ft has been recognized that inhibitors of receptor tyrosine kinases are 
useful as selective Inhibitors of the growth of mammalian cancer cells. Forexampte, enbstatln a 
tyrosine kinase inhibitor, selectively attenuates the growth to ethymic nude mice of 'a 
transplanted human mammary carcinoma that expresses epidermal growth factor receptor 
tyrosine kinase (EGFR) but is without effect on the growth of another carcinoma that does not 
express the EGF receptor. Thus, selective Inhibitors of certain receptor tyrosine kinases are 
useful m toe treatment of abnormal cell growth. In particular cancer, In mammals, in addition to 
raptor tyrosine kinses. selective inhibitors of certain nonreceptor tyrosine kinases, such as 
(f0Ca ' adhesfon Wnase >' src ' aW » serine/threonine kinases <e.g, cyclin dependent 
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kinases, are useful in the treatment of abnormal cel. growth. In particular cancer, ,n mammals 
FAK is also known as the Protein-Tyrosine Kinase 2, PTK2. 

Convincing evidence suggests that FAK. a cytoplasmic, non-receptor tyrosine kinase 
Plays an essential role in cell-matrbc signal transduction pathways (Clark and Brugge 1995 
5dSuES_25a: 233-239) and its aberrant activation is associated with an Increase in the 
metastatic potential of tumors (Owens et al. 1995. Cancer « ■ 2752-2755) FAK 

was originally Identified as a 125 kDa protein highly tyresine^osphorylated in cells 
bansformed by v-Src. FAK was subsequently found to be a tyrosine kinase that localizes to 
focal adhesions, which are contact points between cultured cete and their underlying 
substratum and sites of intense tyrosine phosphorylation. FAK is phosphorated and. thus 
activated in response to extracellular matrix (Binding to integrlns. Recently, studies' 
have demonstrated that an increase in FAK mRNA levels accompanied Invasive 
transformation of tumors and attenuation of the expression of FAK (through the use of 
antisense oligonucleotides) induces apoptosis in tumor cells (Xu et ai. 1996. Cel^rowthand 
SlfLZ: 413^18). in addition to being expressed in most tissue types. FAK is found at 
elevated levels In most human cancers, particularly In highly Invasive metastases 

Various compounds, such as styrene derivatives, have abo been shown to possess 
jroslne kinase inhibitory properties. Ffce European patent publications, namely EP 0 566 226 
Al (published October 20. 1993). EP 0 602 851 Al (published June 22. 1994). EP 0 635 507 
A1 (published January 25. 1995). EP 0 635 498 A1 (published January 25. 1995). and EP0520 
722 A1 (published December 30. 1992). refer to certain bicycilc derivatives, in particular 
quinazoline derive***, as possessing antKancer properties that reautt from their tyrosine 
Kinase inhibitory properties. 

Also. World Patent Application WO 92/20642 (published November 26. 1 992). refers to 
certain bis-mono and bicycilc aryt and heteroary. compounds as tyrosine kinase Inhibitors that- 
are useful in inhibiting abnormal ceil proliferation. World Patent Applications WO98/16960 
(published June 6. 1996). WO 96*9294 (published March 6. 1996). WO 97/30034 (published 
August 21. 1997). WO 98/02434 (published January 22. 1998). WO 98/02437 (published 
January 22, 1998). and WO 98/02438 (published January 22, 1998). aiso refer to substituted 
b.cycl.c neteroaromatlc derivatives as tyrosine kinase Inhibitors that are useful for the same 
purpose. 

U.S. Patent Application Serial No. 60/435.670. filed December 20. 2002 (Attorney 
Docket No. PC25339) relates to a broad class of novel pyrimldine derivatives that are seZZ 
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Accordingly, a need exists for additional selective inhibitors of certain receptor and 
non-receptor tyrosine kinases, useful in the treatment of abnormal cell growth, such as 
cancer. In mammals. The present Invention provides for novel pyrlmldine derivatives that are 
selective Inhibitors of the non-receptor tyrosine kinase, FAK, and are useful In the treatment 
of abnormal oeU growth. 

Summary o f the Inventio n 

The present Invention relates to a compound of the formula 1 




1 

or a pharmaceutical^ acceptable salt, solvate, hydrate, or prodrug thereof, 
wherein n is an Integer from 1 to 3; 
each R' Is a substttuent independently selected from the group consisting of 

rr^' - (C, - C8)a,ky, • -(C^heterocyclyt. -Chalky,, - 

0(<M)*cM* -O^Jheterocydyi. -NRW, -s 0 R 7 . +q#, -co* 8 , -CONFER 9 
-SO^IRW, *HCOR<. .NR«CONR«R«. and -NRW; with the proviso that a heteroatom or 
the foregoing R substitute may not be bound to an sp s carbon atom bound to another 
hetooatom; and said R< substituents, -(C^ky.. ^)cyc.oa.ky,. ^Jheterocyciyi. - 
0(CrCe)alkyl, OCCVCrJcycloalkyI, ^(Cr^Jheterocyclyt, -NR 8 R», -sr' _s 0 R 7 -SO* 7 - 
CO,*, ^CONRV. - SO.NRV, -NHCOR 6 , -NR^CONRV, and -NR«S0 2 R 7 groups are 
optlonaily substituted by one to three moieties Independently selected from the group 
consisting of hydrogen, halogen, hydroxy. -CF* -CM, -(C r C e )alkyl. -NR 5 R a , -OR 8 <Cr 
*)q«toalkyl, -<CrC)heterocyclyl. -C^R 8 , -CONRW and-CONRV; with the provtso'that a 
heteroatom of the foregoing optional R 1 moieties may not be bound to an sp 8 carbon atom 
bound to another heteroatom; 

each R 2 is a substituent Independently selected from the group consisting of 
hydrogen, -(^-qoalkyl. -(C^Jalkenyl, -(CrCs)a«kynyl. -(C^C r )cycloalkyl. -CPr 
C 9 )h9t e rocycryl. -CO* 8 , and -CONRW; with the proviso that a heteroatom of any of the 
foregoing R* substituents may not be bound to an sp 8 carbon atom that is bound to another 
heteroatom; and said R 2 substituents. -((VCJalkyl, «VC,)alkenyl, KCrCJaDcynyl, ^ 
C r )cycloaikyi, ^Jheterocyclyl. -COsR 8 , and -CONR'r 8 , are optlonaily substituted by one 
to three moieties independently selected from the group consisting of hydrogen, halogen 
hydroxy, -CF„ -NO, -CN, -(C^Jalkyl, -(CrOaikenyl, -(CrC B )alkynyl. -C-N-QH. -ON-' 
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0((CrCetelkyl), -NR* 8 , -OR 8 , -(CrCrJcydoalkyl, -(Cr^Jheterocyclyl, -COaR 8 , -CONRV - 
CONRW, -SR 7 , -SCR', ^R', .SO.NRV. -NHCOR 8 , -NtfcONR^, and -NR 8 S0 2 R 7 
wherein said -(CrCeJalkenyl and -<CrCe)alkynyl R 2 moieties may be opttonalty substituted 
by one to three R 8 groups; and with the proviso that a heteroatom of the foregoing optional R 2 
moieties may not be bound to an sp 3 carbon atom bound to another heteroatom; 

R 1 and R a may be taken together with the atom(s) to which they are attached to form 
a cyclic group. -(C^ojcydoalkyl or -((VC.Jheterocyciyl, where* said cyclic group Is 
optionally substituted by one to three moieties selected from the group consisting of 
hydrogen, halogen, hydroxy, -CF 8l -NO,, -CN, -(d-CeJalkyl. -(C^)alkenyl, KPrC 6 )aJkynyl. - 
C-N-OH. ^((C-Oalkyl). -NRW. -OR 8 , -((VC r )cycioa.ky.. -(^eterooycly.. - 
CO* . -CONRV. -CONRW, -SR*. -SOR 7 , -SO*', -SOaNRV, -NHCOR 8 , -NR 6 CONRV 
and -NR SC* 7 . wherein said -{CrCe)alkenyl and -((VCeJalkynyl moieties of said cyclic 
group may be optionally substituted by one to three R 6 greups. and said cyclic group is 
optlonaHy interrupted by one to three elements selected from the group consisting of -(OO) 
-SO* -S-, -o., -N-, -NH- and -NR 6 , with the proviso that any of the foregoing cyclic group 
moieties or elements may not be bound to an sp 9 carbon atom that is bound to another 
heteroatom; 

R 3 Is a suitable substituent, Including, but not limited to a substituent selected from 
the group consisting of: 

20 (a) hydrogen; 

fl>) -(CrCoJaryl or -(C-Cdheteroaryt, optionally substituted by one to three 
moieties independently selected from the group consisting of halogen, hydroxy, -(C-Oalkyl 
-(^^(OKOCC^Iky.),, -(CC^oalkyi. (cv^aryl. <C^)heterocyc*l,' 
^C ; -C 9 )heteroaryl. -NR* 8 , ^S^C^aBcyl, -NHSOafC^Jcycloalkyl . 
25 -NttC^^kylXSCVC-Oalkyl), -Nt^^lkylKS^fC^cycloalkyl), -OtCrCeJalkyl 
-O-SO^C^Jalkyl, KCOXC.-CeJalkyl. -(COJCFa. -{CO)(CVC 10 )cycloalkyl, -(COXC^pJaryl,' 
^COKC^Jneterocyclyl, KCOXC^eteroaryl, -(COMCrCeJalkyI 

^nw?t , ; >CyC,0a,ky,, WWCrC***. KCO)0(C^)heterocycly,, , 

m ^ ter ° aryl ' WKC-CaW-O^^aikyi, -S Wl -C e )alky». 

t^^ !yC,0a,M • S02CF8 " -SOaNH^Jcydoalkyl, 
SOmc^^, ^OaNaCrOcycloalkylfe, -SO^rV, and 

-SOaNfCrCeJalkyKCVC^ryl; wherein said <Cr C w ) aryl or -(C-C.) heteroaryl are 
optionally Interrupted by one to three elements selected from the group consisting of -<C=0) 
-SO,, -S-, -0-, -N-. -NH- and -NR S ; and R 8 and R 6 of said NR*R 8 ^(b) group may be taken 
5 together with the atoms to which they are attached to form a -(CrC^eterocycIyi- 
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(c) -(C3rC 10 )cydoaJkyl. -(Qr^jheterocydyl. and -(C^jalkyKCrC,) 
heterocyclyl, optionally substituted by one to three moieties independently selected from the 
group consisting of halogen, hydroxy, KC^aJkyl, -(^-Ca^ky^foxocc^CJalkyl),, 
-(C^oJcycloalkyf. (C^ryl, ( Cr C e )heterocyclyi, ^-C^heteroaryi. -nr»r» 
5 -NSW^Ikyl, ^HSOrfC^oycloalkyl. ^(((VOaJky.XSO^^a.kyl)' 
•N((C^)alk y ,XS0 2 (C^,c y doa,k y .,, ^Cr^ky,, -O^c^C 

^C^)alky,, -(COXC^kyl, ^CF, KCOXCrf 10 >cydoalky1, KCO K C^ 1( ,)ary1,' 
-(COXC^heterocyciy., -(COXC^heteroaryl, ^CO^-C^ky. 

10 ^^t^ ^W**** -(COO^etenocyclyl, 

10 K^-C.Jheten^, -(COXC^JalkyKHC^Ikyl, ^-C^alky,, 

-SOKtVCeJcyctoalkyl. SO^F,, SO^H* S0 2 NH<C 1 -Ce)alky.. ^H(<^)cydoalkyl 
-SOiNttC^e^kyifc, ^((C^Jcycloalkyl),, -SOzNRW and 

-SOiN^-CsJalkyKC.rC.oJeiyl; wherein said -(<^ 0 )cycloalky., ^Jheterocyclyl, and 
-(C-CeJalkyKCrC,) heterocyclyl are optionally interrupted by one to three elements selected 
15 from thegroup consisting of -<O0), -SO* -S, -0-, -N-, -MH- and -*IR 5 ; and R 8 and R 8 of 
said NR°R R (b) group may be taken together with the atoms to which they are attached to 
form a KCr^ 9 )heterocyclyt; 

(d) -(Ci-CeJalkyl optionally substituted by one to three moieties selected from the 

20 ' 9 !Z rft* * hal0gen, -^^(OXO^Iky,),, 
"S^l M< (Ce " Cl ° )ary '' ^"^terocyclyl. -(d-Oheteroaryl, -NRW. 
-NSO^Jalkyl, -NHSO^^cydoalkyl. •NaC.-Oaiky.XSO^^Ikyl) 
^? W)(S0 ^ )CyC,0a,ky,) • ^^Ci-COalkyl. KCOXC,-C)alkyi; 

£n ,r !^ *J (C ° )(C ^ 1o) ^ M,k * W^ry,. -(COXC^heterocydyi, 
HCOXC^heteroaryl. .(COWC^kyl. -(COJO^oJcydoaiky., ^CO^Ce-C^ary. 

SSST^ Kcox^ky^^S: 

-SO^-Ce^kyl. -S0 2 (C3^e)cydoalkyl, SQaCF* SOaNH* SO^HCC-Oalkyl 
-SO.NHCtVCeJcydoalkyl. -S0 2 N((C 1 -C e )alkyl) 2 , -SO^aCrCaJcycloalkylfe -SQ^RW and" 
-SOa^-OaflcyHCrC^Jaryl; wherein said -(C-OaJkyl is optionally interrupted by one to 
three elements selected from the group consisting of -<C=0), -SO* -S-, -O- -N- -NH- and 

30 -NR»; and R» and R« of said NR^R 8 tffi) group may be taken together with the atoms to 
which they are attached to form a -{C^Jheterocyclyl; 

and wherein each R> (b H d) substttuent, moiety, or element is optionally substituted 
by one to three radicals independently selected from the group consisting of hydrogen 
halogen, hydroxy, -CF„ -NO* -CN, -(CH^alkyl, . ( c^)aikenyl. ^Oaikyny.' 

35 -(CVCrJcycloalky., ^Oheterocydyl, -(C^ry,, -(C^heteroaryl. -O^JaUcyl 
-O^Jcycloaikyl, -0(CrC 9 )heterocyciy1, -C=N-OH, -C=N-0(C,-Ce alkyl). -NR s R e -SR 7 ' 
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-SOR , -S0 2 R 7 , -CCfcR 6 , -CONRV, - sC^NRW. -NHCOR 3 , .NtfCONRW. and -NR^R 7 - 
with the proviso that a heteroatom of the foregoing R 3 (b H d) substituents, moieties, eiements' 
or radicate may not be bound to an sp 3 carbon atom bound to another heteroatom; and 
wherein R 3 and R« of said -NRW, -CONRV, -S0 2 NR 3 R*, and -NR'CONRW groups may 
5 be taken together with the atoms to which they are attached to form a -(C^heterocyclyl; 

SUbStnuant seIected *e group consisting of hydrogen, (C-Cejalkyt, KC3- 
C7)CyC, ° aM ' and frC.Jheterocyciyl; wherein said (C-CJalkyl, ^C^Jcycloalkyl, and <Cz . 
C^heterocycfyl R substituents are optionally substituted by one to three moieties 
independently selected from the group consisting of hydrogen, halogen. -{C^JaOcyl. -CN, - 
> NR * -OR 6 , -((^-C^ycloaJkyf, -{C^Jheterocyclyf, -CC^R 5 , and -CONRV; with the proviso 
that a heteroatom of the foregoing R* substituents may not be bound to an sp 3 carbon atom 
bound to another heteroatom; and wherein R 5 and R 3 of said -CONRW group may be taken 
together with the atoms to which they are attached to foim a -<(VC,o)cycloa.kyl or - (Cr 
Cg)heterocyciyl; . 

R 8 and R 8 are each substituents Independently selected from the group consisting of 
hydrogen. -{Chalky!, ^^loalkyi. -((^heterocycly.. -(C^ 10 )aryl, and -<C,- 
C^heteroaryi; wherein said -{C.-CJa.kyt. ^)cydoalkyl, ^C^heterocydyl, - (C<r 
C^Jaryl. and -(C^Jheteroaryl R 3 or R e substituents are optionally substituted by one to 
three moieties independently selected from the group consisting of hydrogen, halogen -CF, . 
CN. -(C^kyl, -NH^-CaJalkyl. -NH^Jcycloalkyl. -NH(CVC e )heterocyclyl. -NH(Ce- 
C,«)aryl. -NH^-Oheteroaryl. -NtfC-Oalkylk, -Nac^^cioalkyl),, -N(((V 
C.Jheterocyclyl),, -NaCrCoJaryl),, -NUC^heteroaryl), . ^(C^alkyl, ^ 
C 7 )cyc.oalkyl. -O^Jheterocyclyl. -O«VC 10 )ary1, -O^-Oheteroaryt. -(C^Jcyctealkyl. - 
(CrCeJheterocyclyl. -COjR 7 -CONH* -CONHR 7 , and -CONR'R 3 ; with the proviso that a 
heteroatom of the foregoing R 3 or R 3 substituents or moieties may not be bound to an sp s 
carbon atom bound to another heteroatoms; and wherein R 7 and R 8 of said «CONR 7 R 3 group 
may be taken together with the atoms to which they are attached to form a -((VC) 
heteroaryl; v J 

R 3 and R 3 may be taken together with the atom(s) to which they are attached to form 
a cycite group, -(C 8 -C w )cyctoalkyl or -{C^heterocycryl. wherein said cyclic group is 
optionally substituted by one to three moieties selected from the group consisting of 
hydrogen, halogen, hydroxy, -CF, -NO* -CN, -(Chalky., -(C^lkenyl, -(C^lkynyl, - 
C=N-OH. -C=N ; 0( { C 1 .C fl )alkyl,, -NRW, or 3 -«VC 7 )cycioa,kyl. ^heterocTyl - 
CO^.-CONRV. -CONR 6 ^, -SR 7 , -SOR 7 . -SO* 7 . -S0 2 NR 8 R 3 , -NHCO^-NR 3 ^ 
and -NR»S0 2 R , wherein said -(CrCeJalkenyl and -(C^Jalkynyl moieties of said cyclic' 
group may be optfonalty substituted by one to three R 7 groups, and said cyclic group is 
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optionally interrupted by one to three elements selected from the group consisting of-(C=0) 
-SO* -S-, -O-, -N-, -NI+- and -NR 8 , wfth the proviso that any of the foregoing cyclic group 
moieties or elements may not be bound to an sp s carbon atom that is bound to another 
heteroatom; 

R r is a substituent selected from the group consisting of -(C-C^alkyi, -(CV 
CrJcycloalkyl. -(C^)heterocyclyt, -(CrCJaryl, and -«VC 9 ) heteroaryl; wherein said -{C,- 
CeJalkyt. KCrCr)cycloalkyl, KC^Jheterocycly,, -(C-C„)aryl, and -(C^) heteroaryl R' 
substituents are optionally substituted by one to three moieties independently selected from 
the group consisting of hydrogen, halogen, hydroxy. -CN, -(C-Oalkyl, -NR 8 * and -0(0,- 
Co)alkyl. with the proviso that a heteroatom of the foregoing R 7 substituents or moieties may 
not be bound to an sp 3 carbon atom bound to another heteroatom; 

R- fe a substituent selected from the group consisting of hydrogen. -(C-C^aikyl. -{CV 
C 7 )cycloalkyl. KC^ B )heterocyclyl, -{(VC 10 )aryl, and -(0,-0,) heteroaryl; wherein said -«V 
C6)alkyl. -{Ca-C.Jcydoalkyl. -(CVC,)heterocycly|, -(CrCoJaryl, an d -(C-C,) heteroaryl R 8 
radicate are optionally substituted by one to three moieties Independently selected from the 
group consisting of hydrogen, halogen, hydroxy. -CN. -(CrCJaikyl. -nh* -nhr*. -nr*,, 0 r» 
HC^cycloalkyl, -(CrOheterocyclyl, -CO*" -CONH* -CONHR 10 , and -CONR ,0 R"- with 
the proviso that a heteroatom of the foregoing R» substituents or moieties may not be bound 
• to an sp carbon atom bound to another heteroatom; and wherein R 10 and R" of -CONR'V 1 
may be taken together with the atoms to which they are attached to form a -<C2- 
CoJheterocyclyl; 

R 9 and R 10 are each -{C.-CJalkyl and may be taken together with the atoms to which 
they are attached to form a -(CrCoJheterocyclyl; and 
R 11 is hydrogen or -(C,-C)alkyl. 

In a profaned embodiment, the present invention relates to a compound of the 
formula 1 

/(CR 1 R\ 

R 3 

1 

or a pharmaceutical^ acceptable salt, solvate, hydrate, or prodrug thereof, 
30 wherein n Is an Integer from 1 to 3; 

each R' is a substituent independently selected from the group consisting of 
hydrogen, hydroxy. -(C-C^kyl. -(C^Jcyctoalkyl. -{CrCJheterocyclyl. -O^-CJalkyl, - 
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0(C3-C 7 )cycloalkyl, -^Cr^Jheterocydyl, -NRV, -SR', -SOR 7 , -SQjR 7 , -C^R 8 -CONRV 
- SO***. -NHC0R 8 , -NtfCONR 8 *, and ^ with the proviso that a heteroatom 
of the foregoing R 1 substituents may not be bound to an sp 8 carbon atom bound to another 
heteroatom; and said R 1 substituents. -(CrCo)atkyl, -(^Jcycloalkyl, -((VCaJheterccyctyf, - 
> OCd^eJalkyl, -OtCa-CrJcydoalkyl, -0(CVC 9 )heterocyclyl, -NFtW, -SR 7 -SOR 7 -SOzR 7 
CO.R 5 . -CONRV, - SO.NRV, -NHCOR 8 , -NROcONRV. and -NR^R 7 groups are 
optionally substfluted by one to three moieties Independently selected from the group 
consisting of hydrogen, halogen, hydroxy. -CF„ -CN, -{C r Ce)alkyl. -NrW, -OR 6 -<Cr 
C^cycloalkyl, -(C^Jhetercoyclyl. -COjR 9 , •CONR'R' and-CONRV; with the proviso'that a 
heteroatom of the foregoing optional R 1 moieties may not be bound to an sp 8 carbon atom 
bound to another heteroatom; 

each R 2 is a substituent Independently selected from the group consisting of 
hydrogen. -{C^alkyl. -(C^alkenyl, -<CVC e )alkynyl, -(CrC 7 )cycloalkyl. «V 
Oheterocyclyl, -COaR 8 , and -CONRW; with the proviso that a heteroatom of any of the 
foregoing R 2 substftuents may not be bound to an sp 3 carbon atom that is bound to another 
heteroatom; and said R 2 substituents. -(Ct-Cejalkyt. -{CrCe)alkenyl. -(CrCe^yl. -(Ca- 
CrJcycloalkyi. -{C^heterocydyl, -CO**, and -CONRV, are optionally substituted by one 
to three moieties Independently selected from the group consisting of hydrogen, halogen 
- hydroxy. -CP* -NO* -CN, -(d-Oalkyl. -(CrCeJalkenyl. -(CrCeJalkynyl. -ON-OH. -ON- 
0((C r Ce)alkyn. -NRV. -OR 8 , -(CrCrJcyc/oalkyt. -{Cr^Jheterocyeiyi, -CO^R 5 , -CONR 8 R<> . 
CONR R , -SR*. -SOR 7 . -SO a R 7 . -S0 2 NRV. -NHCOR 8 . -NR 8 CONR 8 R 8 . and -NrW 
wherein said -(CVCJalkenyl and -{CVCeJalkynyi R 2 moieties may be optionally substituted' 
by one to three R 8 groups; and with the proviso that a heteroatom of the foregoing optional R 2 
moieties may not be bound to an sp 3 carbon atom bound to another heteroatom; 

Rl andR2 ™aybe token together with the atom(s) to which they are attached to form 
a cyclic group. -{C-C^Jcycloalkyl or -(CrCJheterocyclyl, wherein said cyclic group Is 
optionally substituted by one to three moieties selected from the group consisting of 
hydrogen, halogen, hydroxy. -CF 3 , -NO* -CN, -<C,.C,)alkyl. -{CVC 6 )alkenyl. KC^alkynyi - 
C=N-OH, ^((C^lkyl). -NRV, -OR°, ^Jcycioalkyl. -<C^)heterocycly., ' - 
CO^. -CONRV. -CONR 8 R 8 , -SR 7 , -SOR 7 . -SO* 7 . -SO^R 8 . -NHCOR 8 , -NR'CONRV 
and -NtfsOiR 7 , wherein said -(C^lkenyl and -(C^alkynyl moieties of said cyclic 
group may be optionally substituted by one to three R 8 groups, and said cyclic group is 
optionally fntenupted by one to three elements selected from the group consisting of -<C*0) 
-SO* -S-, -O-, -N-, -NH- and -NR 8 , with the proviso that any of the foregoing cyclic group 
moieties or elements may not be bound to an sp 3 carbon atom that is bound to another 
heteroatom; 
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R 3 is a substituent selected from the group consisting of: 

(a) hydrogen; 

(b) -(Ce-Cojaryl or -(d-Coiheteroaryi. optionally substituted by one to three 
moieties independently selected from the group consisting of halogen, hydroxy. -(C-OaJkyl 

5 -(^Jalkyt-PCOKO^-CeJalkylfe. KC^toJcycloalkyi, (CrCoJaryl. (C^Jheterocyciyl. 
^C^)heteroary1, -NRV, -NJiSO^Ct^alkyl, -NHSO^C^Jcyctoaikyi . 
-NUCOalkylKSOrC^fcyO. ^((C^^tSO^CrCaJcycloalkyO. -©(C-Oalkyl, 
-O-SO^C-Oalkyl, -(CO^-CeJalkyl. -(CO)CF„ ^(CrC^Jt^ctoalkyl, -(COXCVCoJaryl, 
-(COXC^Jheterocyclyt, -(COXC^heteroaryl, -(COMd-Oalkyl, 

10 -(COPtCCoJcycloalkyl, -(COMCrCoJaryl, WP(C^)heterocyclyJ, 

•{COp^Jheteroaryl. -{COXC^kyi-CHC^kyl, -SQrfC-Oalkyl, 

-S^Ocydoalkyt, SO^F* SO.NH,. SO^H^-C^lky!, -SO^HfCrCe^oaJkyl, 
-SO^ad-CJalkylfc. -SOjNaCs-CeJcycloalkyl^ -SOaNRW, and 

-SOiNfCOalkyKC^CoJaryl; wherein said -(C,rC 10 ) aryl or ^-C,) heteroaryl are optionally 
interrupted by one to three elements selected from the group consisting of -<C=0) t -SO* 
-S-.-0-, -N-, -NH- and -WR 8 ; and R 6 and R 8 of said NR S R 8 R 3 (b) group may be taken together 
with the atoms to which they are attached to form a -(C^jheterocyclyi; 

(c) -{CrC,o)cycloalkyt, -(C^Jheterocyciyl, and -(CrCeJalkyKCz-C,) 
heterocyclyl, optionally substituted by one to three moieties independently selected from the 
group consisting of halogen, hydroxy. -{Ci-QJaikyl, -{Ct-CeJalkyl-PiOXO^-CB^kylfc 
-(CaAoJcydoalkyi, (GrC 10 )aryl. (CrC)heterocyclyt. -(C^Jheteroaryt, -NRW, 
-NSO^CCeJaikyi, -NHSO^^aJcycloalkyl. -NaC^JalkylKSOrC-CeJalkyl). 
-NaCCeJalkylXSO^Ca-Ocycloalkyl), -0(C r Ca)alkyl. -O-SO^C^Ikyt 

-C^SO^AJalkyi, -(COXC-CeJalkyl, ^COyCFa. -{COtC-C^Jcydoalkyl, -(COXCe-Cpyaryt,' 
25 KCOXC^heterocyclyl, -(COXd-Oheteroaryl, -{COWCrCJalkyl 

■<CO)0(C^Cto)cycloalkyl. -(CO)O«VC 10 )aryl, ^CO^C^heterocyclyl.' 

.(COPtCOheteroaryl, -(COXCrCe^kyK^C^yalkyl, -SO^C-CeJalkyl. 

^(C^CeJcyckwikyl, SO^F* SO^H*. SO^HCC-CJalkyl, -S^NHfC^Jcycloalkyl! 
-S0 2 N((C 1 -C e )alkyl) 2 . -SO^aCrCeJcycloalkyt^ S0 2 NF*t?. and -SO^C,- 
30 CeJalkyKC^doJaryl; wherein said -(CrCi 0 )cycloaJkyt, -(CrC^erocyclyl, and -(d-CeJalky)- 
(CrC 8 ) heterocyclyl are optionally interrupted by one to three elements selected from the 
group consisting of-(C=0). -SO,, -S-. -O-, -N- ^h- and -NR 6 ; and R» and R 8 of said NR 8 R B 

R3(b) 9roup ma y be teken together with the atoms to which they are attached to form a 
-(CzAJheterocyclyl; 

35 (d) -(Ct-QOalkyl optionally substituted by one to three moieties selected from the 

group consisting of halogen, hydroxy. -(C^aUcyi, KC^dJalkyl-P^XCHC^eJalkylfe, 
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-(Cj.CoJcycloalkyJ, (<VC 10 )aryl, (C^)heterocyclyl, -(C-Oheteroary), -NRV, 
-NSCMCCe^lky), -NHSO^C^Jcycfoalkyl, ^((Ct-CeJalkylXS^-CeW) 
^((Ct^JalkylXSCyCrCeJcycloalkyl). -0(C,-C a )alkyl. -OS^fC-Ce^kyl. -(COJfC-CeJalkyl,' 
KCO)CF k -(COKCrCtoJcycloalkyl, -(COXCrCoJaryl, KCOXCa^heterocyctyl' 
-(COXC.AJheteroaryl, -(COJOtCt-CeJalkyl. -(CO)0(CrCto)cydoalkyi, -(CO)O(Ce-C 10 )aryl' 
-(COXHCrCaJheterocyclyl, -{COMC^heteroaryl, -(COXd^lkyKHC^eJalkyj' 
-SO^Ci^kyt, -SC^C^JcydoalkyJ. SQ,CF a . SOaNH^ SOaNH^-Ce^lkyl' 
-SOaNH^CeJcycloalkyl. -SOaNKC-Oalkyfc. -SOaNac^CeJcycloalkylfe -SOaNRW, and 
-SO^tC-CJalkyHCe^oJaryl; wherein said -<C,-C e )alkyl is optionally Interrupted by one to 
three elements selected from the group consisting of -<C=0), -SO* -S-, -o-, ^. . NH . and 
-NR 8 ; and R 8 and R 8 of said nrV R*(b) group may be taken together with the atoms to 
which they are attached to form a -(Cz-C 9 )hetefocyclyl; 

and wherein each R 3 (bHd) substituent, moiety, or element is optionally substituted 
by one to three radicals Independently selected from the group consisting of hydrogen 
15 halogen, hydroxy. -CF*. -NO* -CN, -(C^lky!. -(C^kenyJ, -(0^1^ 
-(C,.Cr)cydoalkyl, -(CrOheterocyclyl, -{CrC^Jaryl, -(C^heteroaryl, -Ofd-Oalkyl, 
<HCrC,)cycloalkyl, -0<CrC 9 )heterocyclyl, -C=N-OH, -C^-C^CrC, alkyl) ^R S R» -SR 7 
-SOR 7 . -SOaR 7 . -CQaR 8 . -CONFER 8 , - SOaNtfR 8 , -NHCOR 8 , -NR 6 CONR 5 R 8 , and -NFftjOaR 7 ' 
•with the proviso that a heteroatom of the foregoing R 3 (bHd) substltuents, moieties, elements^ 
20 or radicals may not be bound to an sp 8 carbon atom bound to another heteroatom; and 
wherein R and R 8 of said -NRW, -CONRV. -SQ 2 NR 8 R 8 , and -NtfCONR^ 8 groups may 
be taken together with the atoms to which they are attached to form a -(C^^eterocyclyi; 

R 4 is a substituent selected from the group consisting of hydrogen, (CrC,)alkyl. 
-(CaAJcydoalkyl, and -(CVC 8 )heterocyclyl; wherein said (C-CJalkyl, -{C^Jcycloalkyl, and 
(CrC 9 )heterocydyl R 4 subsHtuents are optionally substituted by one to three moieties 
independently selected from the group consisting of hydrogen, halogen. -(C-Oalkyl, -CN 
-NR a. -OR 5 , -(C-Cfjcycloalkyl, -<Ca-C>)heterocyclyl, -COaR 6 . and -CONRV; with the proviso' 
that a heteroatom of the foregoing R 4 substltuents may not be bound to an sp 8 carbon atom 
bound to another heteroatom; and wherein R 8 and R 8 of said -CONFER 8 group may be taken 
together with the atoms to which they are attached to form a -(C^ 10 )cydoalkyl or 
-(Ca-Cgjheterocyclyl; 

R 5 and R 8 are each substftuents independently selected from the group consisting of 
hydrogen. -(C^Jalkyl, -(C^Jcydoallcy.. -(C^heterocyclyl. -(C^ojaryl. and 
-<C,A)heteroaryl; wherein said -<C 1 -C 6 )alkyl. -{C-Crjcycioaikyl, -(C^eterocyclyl. 
-{C^CoJaryl. and -(C,-C 9 )heteroaryl R 8 or R 8 substftuents are optionally substituted by one to 
three moieties Independently selected from the group consisting of hydrogen, halogen -OF* 
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-CN. -{Ct-CJalkyl, -NhKC-CeJalkyl, -NH(C^)cydoalkyl, -Nl^Cz^heterocyclyl, 
-NH(CrC w )aiyl, -NHfC^Jheteroaryl. ^(CrCJalk^ -Nac^y^cloalkyl^ 
-N^OheterocycJyl^ -mc^o^h, -NtfC.-QJheteroarytk . -OfC.-CeJalkyl, 
-0(Cs.C 7 )cycloalkyl. <KC^)heterocycly|, -OfCVCoJaryl. -OfC^Jheteroaryl,' 
-(C^Jcycloalkyl, -{C^Jheterocyclyl. -COaR 7 , -CONK* -CONHR 7 , and -CONR'R 8 ; with the 
proviso that a heteroatom of (he foregoing R 5 or R 8 substituents or moieties may not be bound 
to an sp 5 ^ carbon atom bound to another heteroatoms; and wherein R 7 and R 8 of said 
-CONR'R 8 group may be taken together with the atoms to which they are attached to form a 
-(0,-09) heteroaryl; 

R 6 and R 8 may be taken together with the atom(s) to which they are attached to form 
a cyclic group, -{C^Jcydoalkyl or -{C^Jheterocydyl, wherein said cyclic group is 
optionally substituted by one to three moieties selected from the group consisting of 
hydrogen, halogen, hydroxy, -CF S , -NO* -CN, -(d-Oalkyl, -(CrCe)alkenyl, KCrC^lkynyl, 
-C=tWH. -C^^-CeJaikyt). -NR»R», -OR 9 . -(C^Jcycloalky.. -(C^Jheterocyclyl, 
~® ' -CONtfR 8 . -CXJNR-R', -SR 7 , -SOR 7 , -SO^ 7 . -SO.NRW, -NHCOR 5 , .NR^ONRV, 
and -NR 5 S0 2 R 7 , wherein said -{C^alkenyt and -(CrOalkynyl moieties of said cyclic 
group may be optionally substituted by one to three R 7 groups, and said cyclic group is 
optionally interrupted by one to three elements selected from the group consisting of -(0=0), 
- -SO* -S-, -0-, -N-, -NH- and -NR 8 , with the proviso that any of the foregoing cyclic group 
moieties or elements may not be bound to an sp 8 carbon atom that is bound to another 
heteroatom; 

R 7 Is a substituent selected from the group consisting of -(^-CaJalkyl 
-(Cs-CJcycloalkyl. -(C^Jheterocyclyl. -(QrCoJaryl. and -(d-C.) heteroaryl; wherein said 
-(CvCeJalkyl. -(Ca-CrJcydoalkyl. -(C^Oheterocyclyl. -(C-CoJaryl. and -(d-C,) heteroaryl R 7 
substituents ana optionally substituted by one to three moieties independently selected from 
the group consisting of hydrogen, halogen, hydroxy, -CN, -«VC 8 )alkyl. -NR 8 * and 
-0(C,.C8)aikyl. with the proviso that a heteroatom of the foregoing R 7 substituents or moieties 
may not be bound to an sp 3 carbon atom bound to another heteroatom; 

R 8 is a substituent selected from the group consisting of hydrogen. -(C,-Ce)alkyl, 
-(Cs-CrJcycloalkyl, -(C^Jheterocyclyl. -(CVC^Jaryl. and -(0,-0.) heteroaiyl; wherein said 
-(CrOalkyl, -(C-C^cycloalkyl. -(CrCJheterocyclyl, -(CVC 10 )aryl, and -(CVC,) heteroaryl R 8 
radicals are optionally substituted by one to three moieties independently selected from the 
group consisting of hydrogen, halogen, hydroxy. -CN. -(CrOalkyl, -NH* -NHR 9 , -NR 9 ,. OR 9 , 
-(CrCrfcydoalkyl. -(Ca^heterocycJyJ, -COjR' 0 . -CONH* -CONHR 10 , and -CONR'V*- with 
the proviso that a heteroatom of the foregoing R 8 substituents or moieties may not be bound 
to an sp carbon atom bound to another heteroatom; and wherein R 10 and R 11 of -CONR^R 11 
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may be taken together with the atoms to which they are attached to form a 
-(C2-Ce)heterocyclyl; 

R 8 and R 10 are each -(CrCe)alky1 and may be taken together with the atoms to which 
they are attached to form a -(CrC*)heterocyctyl; and 
R" Is hydrogen or -(d-Ce^kyl. 

The present invention also includes isotoplcally-labeled compounds, which are 
Identical to those recited in Formula 1, but for the fact that one or more atoms are replaced by 
an atom having an atomic mass or mass number different from the atomic mass or mass 
number usually found in nature. Examples of isotopes that can be incorporated into 
compounds of the invention include isotopes of hydrogen, carbon, nitrogen, oxygen, 
phosphorous, fluorine and chlorine, such as 2 H, 3 H, 13 C, ,4 C, ,8 N, 18 O t ir O, *P, 32 p, 18 F 
and "a, respectively. Compounds of the present invention, prodrugs thereof, and 
pharmaceutlcaUy acceptable salts of said compounds or of said prodrugs which contain the 
aforementioned Isotopes and/or other isotopes of other atoms are within the scope of this 
15 invention. Certain isotopically-labelled compounds of the present invention, for example 
those Into which radioactive isotopes such as 8 H and 14 C are Incorporated, are useful in drug 
and/or substrate tissue distribution assays. Trltfated, i.e., 3 H, and carbon-14. Le.. ,4 C, 
isotopes are particularly preferred for their ease of preparation and detectabOity. Further, 
-substitution with heavier isotopes such as deuterium. I.e.. 2 H, can afford certain therapeutic 
advantages resulting from greater metabolic stability, for example increased in vivo half-life or 
reduced dosage requirements and. hence, may be preferred in some circumstances. 
Isotopically-labelled compounds of Formula 1 of this invention and prodrugs thereof can 
generally be prepared by carrying out the procedures disclosed In the Schemes and/or in the 
Examples and Preparations below, by substituting a readly available isotopically-tebelled 
25 reagent for a non-feotopically-iabelled reagent 

The present invention also relates to the pharmaceutical^ acceptable acid addition 
salts of compounds of the formula 1 . The acids which are used to prepare the pharmaceutical^ 
acceptable acid addition salts of the aforementioned base compounds of this invention are 
those which form non-toxic add addition salts. Le.. salts containing pharmacologically 
acceptable anions, such as the chloride, bromide, iodide, nitrate, sulfate, blsulfete. phosphate, 
acid phosphate, acetate, lactate, citrate, acid citrate, tartrate, Marinate, succinate, maleate.' 
fumarate. gluconate, saccharate, benzoate. methanesulfonate. ethanesuWbnate, 
benzenesulfonate. p-toluenesuKbnate and pamoate [i.e., 1.1'-methylene-bis^2-hydroxy-3- 
naphthoate)]salts. 

35 The invention ateo reiates to base addition salts of formula 1 . The chemical bases that 

may be used as reagents to prepare pharmaceutical^ acceptable base salts of those 
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compounds of formula 1 that are acidic in nature are those that form non-toxic base salts with 
such compounds. Such non-toxic base salts include, but are not limited to those derived from 
such pharmacologically acceptable cations such as alkali metal cations (e.g., potassium and 
sodium) and alkaline earth metal cations (e.g., calcium and magnesium), ammonium or water, 
soluble amine addition salts such as N^elhylglucamine^megjumine), and the lower 
alkanolammonkjm and other base salts of pharmaceutical acceptable organic amines. 

The phrase "pharmacautjcafly acceptable saH(s)\ as used herein, unless otherwise 
indicated, includes salts of acidic or basic groups which may be present in the compounds of 
the present invention. The compounds of the present invention that are basic in nature are 
capable of forming a wide variety of salts with various inorganic and organic adds. The acids 
that may be used to prepare pharmaceutical^ acceptable acid addition salts of such basic 
compounds of are those that form non-toxic acid addition salts, La,, salts containing 
Pharmacologically acceptable anions, such as the hydrochloride, hydrobromkJe, hydrokxJide. 
nitrate, sulfate, bisuKate, phosphate, acid phosphate, teonlcotlnate. acetate, lactate, salicylate! 
cilrate, acid citrate, tartrate, pantothenate, bitartrate. ascorbate. succinate, maleate. gentfsinate.' 
fumarate, gluconate, glucuronate. saccharate, formate, benzoate. glutamate, methanesulfonate,' 
ethanesulfonate, benzenesulfonate, p-toluenesulfonate and pamoate I.T-methylene^s- 
(24iydroxy-3-naphthoate)] salts. The compounds of the present Invention that include a basic 
- moiety, such as an amino group, may form pharmaceutical* acceptable salts with various 
20 amino adds, in addition to the acids mentioned above. 

This invention also encompasses pharmaceutical compositions containing prodrugs of 
compounds of the formula 1. Compounds of formula 1 having free amino, amldo. hydroxy or 
carboxylic groups can be converted into prodrugs. Prodrugs include compounds wherein an 
amino acid residue, or a polypeptide chain of two or more (e.g.. two, three or four) amino add 
residues which are covaienHy joined through peptide bonds to free amino, hydroxy or carboxylic 
add groups of compounds of formula 1. The amino acid residues Include the 20 naturally 
occurring amino acids commonly designated by three letter symbols and also indude, 
4-hydroxyprotlne. hydroxyiyslne. demosine. isodemosine. 3-methythistidine. norvalin. beta^ 
alanine, gamma-amlnobutyric add. dtrulline, homocysteine, homoserine, ornithine and 
methionine sulfone. Prodrugs also indude compounds wherein carbonates, carbamates, 
amides and alkyi esters that are covalentty bonded to the above substHuents of formula 1 
through the ca'rbonyt carbon prodrug sWechaln. 

This Invention also encompasses compounds of formula 1 containing protective 
groups. One skilled In the art will also appreciate that compounds of the invention can also 
be prepared with certain protecting groups that are useful for purification or storage and can 
be removed before administration to a patient The protection and deprotection of fundional 
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groups is described in 'Protective Groups in Organic Chemistry", edited by J.W.F. McOmie. 
Plenum Press (1973) and "Protective Groups in Organic Synthesis", 3rd edition. T.W. Greene 
and P.G.M. Wuts, WHey-interscience (1999). 

The compounds of this invention include ad stereoisomers (e.g., cis and trans isomers) 
and all optical Isomers of compounds of the formula 1 (e.g., R and S enantiomers). as well as 
racemlc, diastereomertc and other mixtures of such isomers. 

The compounds, salts and prodrugs of the present Invention can exist In several 
tautomeric forms, including the enol and imine form, and the keto and enamine form and 
geometric isomers and mixtures thereof. All such tautomeric forms are Included within the 
scope of the present Invention. Tautomers exist as mixtures of a tautomeric set in solution. 
In solid form, usually one tautomer predominates. Even though one tautomer may be 
described, the present Invention includes all tautomers of the present compounds. 

The present invention also includes atropisomers of the present invention. 
Atropisomers refer to compounds of formula 1 that can be separated into nationally 
15 restricted isomers. 

The compounds of this invention may contain olefin-llke double bonds. When such 
bonds are present, the compounds of the invention exist as ds and trans configurations and as 
mixtures thereof. 

A "suitable substftuent" Is intended to mean a chemically and pharmaceutical 
acceptable functional group i.e., a moiety that does not negate the biological activity of the 
inventive compounds. Such suitable substituents may be routinely selected by those skilled in 
the ait Illustrative examples of suitable substituents include, but are not limited to halo groups, 
perfluoroalkyi groups, perfluoroafkoxy groups, alky! groups, alkenyl groups, aJkynyl groups, 
hydroxy groups, oxo groups, mercapto groups, alkylthio groups, alkoxy groups, aryl or 
25 heteroaryl groups, arytoxy or heteroaryloxy groups, aralkyl or heteroaraJkyl groups, aralkoxy or 
heteroaralkoxy groups, HO-(C=0)- groups, amino groups, alkyJ- and dialkyf amino groups, 
carbamoyl groups, alkytcarbonyl groups, alkoxycarbonyl groups, alkyiaminocarbonyl groups' 
dialkylamino carbonyl groups, arylcarbonyl groups, arytoxycarbonyl groups, aikylsulfonyl 
groups, arybulfonyi groups and the Oke. Those skilled In the art win appreciate that many 
substituents can be substituted by additional substituents. Further examples of suitable 
substituents include those recited In the definition of compounds of Formula 1, including R 1 
through R 11 . as defined hereinabove. 

The term "interropted by" refers to compounds in which a ring carbon atom is 
replaced by an element selected from the group consisting of -(0=0), -SO 2 , -S-. -0-, -N-, - 
35 NH-, and -NR 5 . For example. If R 7 is -(C8-C 10 )aryl, such as 
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the ring may be interrupted or replaced by a nitrogen heteroatom to form the following ring: 




such that a ring carbon is replaced by the heteroatom nitrogen. Compounds of the invention 
can accommodate up to three such replacements or Interruptions. 
As used herein, the term -alky!/ as well as the alkyi moieties of other groups referred 
to herein (e.g., alkoxy), may be linear or branched (such as methyl, ethyl, rvpmpyi, fcopropy,, 
n-butyl, fco-butyl, secondary-butyl, tertfary*utyl); opttonally substituted by 1 to 3 suitable 
substftuente as defined above such as fluoro. chloro. trifluoromethyl, (C.-Ca^oxy, 
(CrC 10 )aryloxy. trifluoromethoxy. dtfluoromethoxy or (CrCeJaOcyl. The phrase 'each of said 
alkyf as used herein refers to any of the preceding alkyt moieties within a group such alkoxy, 
alkenyl or alkyiamino. Preferred alkyls include (C^jalkyl, more preferred are (C,-C 4 )aJkyt, and 
most preferred are methyl and ethyl. 

As used herein, the term "cyctoalkyf refers to a mono, bicycfc or tricyclic carbocyciic 
ring (e.g.. cyctopropyt, cyclobutyt, cycfopentyl, cyclohexyl, cydoheptyt, cycJooctyf, cydononyi. 
cydopentenyl, cydohexenyl, bteydop^llheptanyj, bk*cto(3.2.1]octanyl and 
blcyclo[5.2.0]nonanyt, etc.); optionally containing 1 or 2 double bonds and optionally substituted 
by 1 to 3 suitable substftuente as defined above such as fluoro, chloro, trifluoromethyl. 
(C^alkoxy, (C<rC 1D )ary!oxy, trffluoromethoxy, dtfluoromethoxy or (C,-Ce)alky1. 

As used hereto, the term "halogen" includes fluoro. chloro, bromo oriodoor fluoride, 
chloride, bromide or iodide. 

As used herein, the term "alkenyl" means straight or branched chain unsaturated 
radicals of 2 to 6 carbon atoms, including, but not limited to ethenyl. 1-propenyt, 2-propenyl 
(ally!), feoDropenyl, 2-methyM-propenyl, 1-butenyl, 2-butenyl, and the like; optionally 
25 substituted by 1 to 3 suitable substituents as defined above such as fluoro, chloro. 
trifluoromethyl. (CrCOalkoxy, (C^oJarytoxy, trifluoromethoxy. dtfluoromethoxy or (C,-C,)alkyl. 

As used herein, the term 'alkynyP is used herein to mean straight or branched 
hydrocarbon chain radicals having one triple bond including, but not limited to, ethynyt. 
propynyl. butynyl, and the like; optionally substituted by 1 to 3 suitable substituents as defined 
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above such as fluoro, chloro, trffluoromethyl, (C-Oalkoxy, (<VC 10 )aryloxy, trffluoromelhoxy, 
diflucfomethoxy or (d-Ce)alky1. 

As used herein, the term •carbonyT or "(OO)" (as used in phrases such as 
alkyicarbonyf. alkyKC=0)- or alkoxycarbonyl) refers to the joinder of the XXD moiety to a 
second moiety such as an alkyl or amino group (i.e. an amfdo group). Alkoxycarbonylamino 
(i.e. a!koxy(C=0)-NH-) refers to an alkyl carbamate group. The carbonyl group is also 
equivalent defined herein as (C=0). AJkytcarbonylamino refers to groups such as 
acetamkte. 

As used herein, the term "aryl" means aromatic radicals such as phenyl, naphthyi, 
tetrahydronaphthyl. indanyl and the like; optionally substituted by 1 to 3 suitable substKuents as 
defined above. 

As used herein, the term "heteroaryl* refers to an aromatic heterocyclic group usually 
with one heteroatom selected from O, S and N in the ring. In addition to said heteroatom, the 
aromatic group may optionally have up to four N atoms in the ring. For example, heteroaryi 
group includes pyridyl, pyrazinyl, pyrimidinyl, pyridazinyl, thienyl, furyl, imidazolyl, pyrrolyl, 
oxazolyl (e.g., 1,3^xazolyl. 1,2-oxazolyl), thiazolyl (e.g., 1,2-thiazolyl, 1,3-thiazofyl), pyrazolyl, 
tetrazolyl, triazotyl (e.g., 1,2,3-tilazoJyi, 1,2,4-triazolyl), oxadiazolyl (e.g., 1,2.3-oxadiazolyl), 
thiadiazoryl (e.g.. 1,3,4-miadlazolyi), quinolyl, isoquinolyl. benzothienyl, benzofuryl, indolyl] 
. and the like; optionally substituted by 1 to 3 suitable substKuents as defined above such as' 
fluoro, chloro, trifiuoromethyl. (C-C,)alkoxy, (<VC, 0 )aryloxy, triltuoromethoxy. difiuoromethoxy 
or(C-C6)aIkyl. 

The term •heterocyclic" as used herein refers to a cyclic group containing 1-9 carbon 
atoms and 1 to 4 hetero atoms selected from N, O, S(OV, or NR. Examples of such rings 
include azetidinyt, tetrahydrofiiranyl, Imidazolidinyl, pyrrolidine piperidinyl. piperazinyi, 
oxazotidinyl, thiazolldinyl, pyrazofldinyl. thlomorphofinyl, tetrahydrothiazfnyl, tetiahydro- 
thladiaanyl, morphollnyl, oxetanyl, tetrahydrodiazinyl, oxazinyl. oxathiazinyl. indolinyl, 
Isoindollnyl, qulnuclldinyl, chromanyl, isochromanyl, benzoxazinyl, and the like. Examples of 
said monocyclic saturated or partially saturated ring systems are tetrahydmfuran-2-yl, 
tetrahydrofuran-3-yl, imldazolidln-1-yl. lmidazolidin-2-yt, imidazolidirHt-yl, pyrro!idfn-1-yl! 
pyrrolidln-2-yl, pyrrolidln-3-yl, plperidin-1-y|, piperidin-Z-yl, piperidin-3-yl, plperazin-1-yl, 
plperazin-2-yl, plperazin-3-yl, 1,3K>xazolidin-3-yl, isolhiazoMne, 1.3-flilazoIidin-3-yl,' 
1^-pyrazoKdin-2-yl, 1,3-pyrazolidin-l-yl, thtomorpholin-yl, 1.2tetrahydrothiazln-2-yl, 
1,3-tetrahydrothtezir>-3-y|, tetrahydrothiadiazirvyl, morpholirvyl, 1.2-tetrahydrodIazJn-2-yt, , 
1,3-tetrahydrodiazin-l-yl, 1,4««azir>.2-yl. 1,2,5<xaihiazli>4-yl and the like; optionally 
containing 1 or 2 double bonds and optionally substituted by 1 to 3 suitable substKuents as 
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• defined above such as fluoro, chloro, Wfluoromethyl, (C-Ce)alkoxy, (QrC 10 )ary1oxy, 
trifluoromethoxy, diftuoromethoxy or (C-CeJalkyl. 

Nitrogen heteroatoms as used herein refers to N= >N and -NH; wherein -N= refers to 
a nitrogen double bond; >N refers to a nitrogen containing two bond connections and -N refers 
5 to a nitrogen containing one bond. 

"Embodiment" as used herein refers to specific groupings of compounds or uses into 
discrete subgenera. Such subgenera may be cognizable according to one particular 
substltoent such as a specific R 1 or R 3 group. Other subgenera are cognizable according' to 
combinations of various substitoents, such as an compounds wherein R 2 is hydrogen and R 1 
10 is (C-Cajalkyl. 

Thus, the present invention provides a compound of formula 1. wherein R 1 is selected 
from hydrogen, hydroxy, and -(C^Jalkyi. optionally substituted by one to three moieties 
Independently selected from the group consisting of hydrogen, halogen, hydroxy, -CN, -(C,- 
Ce)alkyl, -NRW, -OR 6 , -«VC 7 )cycloalkyl ; -(CrOheterocydyl, -C0 2 R*; -CONRV and- 
15 CONRW. 

The present Invention further provides a compound of formula 1, wherein R 1 Is 
-(d-Oalkyl. optionally substituted by one to three moieties independently selected from the 
group consisting of hydrogen, halogen, hydroxy, -CN, -(C-CJalkyl, -NRV, -OR 8 , 
-(Cs-Crjcycloallcyl, -(Cr<^)heterocycJyl, -COjR 6 . -CONR"r 6 and-CONRW. 

The present invention also provides a compound of formula 1 wherein R 1 is selected 
from the group consisting of -(Ca^cloalkyl and -(CrOheterocyclyl, optionally substituted 
by one to three moieties independently selected from the group consisting of hydrogen 
halogen, hydroxy, -CN, -(C^, -nrSr* -or", -(C^Jcydoalkyl, -{C^heterocyclyl 
-CQaR 6 . -CONR^ 8 and-CONRW. 

The invention also contemplates compounds of formula 1 wherein R* is selected from 
-OfC-Oalkyl, -©((Vdjcycloalkvl, and -CKC^Jheterocyclyl. optionally substituted by one 
to three moieties independently selected from the group consisting of hydrogen, heiogen 
hydroxyjDN. -(Chalky!, -NRV, -OR 6 , -(C^Jcyctoalkyl, -(C^Jheterocydyl, -CO.R 6 . 
-CONRV and-CONR 6 R 6 . m a preferred embodiment, R 1 Is -OCC-QOalkyl. optionally 
substituted by one to three moieties independently selected from the group consisting of 
hydrogen, halogen, hydroxy. -CN, -{C-CJalkyl. -NRV. -or«, -{Ca-CrJcycloalkyl 
-(C 2 A)heterocyctyl, -COjR 6 , -CONRW and-CONRV. 

One embodiment of the Invention Is a compound of formula 1 wherein R 1 is -NR 6 ^ 
optionally substituted by one to three moieties independently selected from the group 
35 consisting of hydrogen, halogen, hydroxy. -CN, -(C,-C e )alkyl. -NR*R e , -or', 
-(C3.C 7 )cyc!oalkyl, -(CrCsJheterocyclyl, -COaR 5 , -CONR^ 6 and-CONRV. 
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A further embodiment of the invention is a compound of formula 1 wherein R 1 is 
selected from -SR 7 , -SOR T , -SCfeR 7 , and -SO^rW- optionally substituted by one to three 
moieties independently selected from the group consisting of hydrogen, halogen, hydroxy. 
-CN. -(C-Oalkyl. -NRV. -OR 8 , -((VCrJcydoalkyi. ^(CrOheteiocvclyl. -COaR 8 , -CONRV 
and-CONRW. In a preferred embodiment. R 1 is -SO^R* optionally substituted by one to 
three moieties Independently selected from the group consisting of hydrogen, halogen 
hydroxy. -CN, -(C^Jalkyl, -NR 5 R a , -OR 8 , -(C^)cycJoalkyl. -((VC,)heterocyclyl. -C0 2 R» 
-CONR'R 8 and-CONR 8 R a . 

The present Invention also provides compounds of formula 1 wherein R 1 is -COjR 8 
-CONRW. -NHCOR 8 . -NR'CONRW. or -NR'so* 7 , optionally substituted by one to three' 
moieties independently selected from the group consisting of hydrogen, halogen, hydroxy. 
-CN. -(C-CeJalkyl. -NRW, -OR 8 , -(C^cycloalkyl, -(CrCJheterocyclyl. -CO^. -CONRV 
and-CONRW. In a preferred embodiment. R 1 is -NR s S0 2 R 7 optionally substituted by one to 
three moieties independently selected from the group consisting of hydrogen, halogen, 
hydroxy. -CN, -(C^Jalkyl, -NRW, -OR 8 . ^C^Jcydoalkyl, ^C^Jheterocvctyl. -CCsR 6 ' 
-CONR 6 R 8 and-CONR 5 R 8 . 

Also provided is a compound of formula 1 wherein R 2 is hydrogen or -(C-Cejalkyl 
optionally substituted by one to three moieties independently selected from the group 
-consisting of hydrogen, halogen, hydroxy, -NO* -CN, -fC-CeJalkyl, -((^CJalkenyl 
20 -(C^CeJalkynyl. -C=N-OH, -C^-O^-Ce^kyl), -NR S R 8 , -OR 6 , -{Cs-C^cycloalkyl 
-(C^Jheterocyclyl, -COjR 5 , -CONRW, -CONRV. -SR 7 , -SOR 7 , -SCfeR 7 . -SO^RV 
-NHCOR 8 , -NI^CONRW. and ^MR 8 S0 2 R 7 , wherein said -^CrCeJalkenyl and -{C^alkynyl 
R 2 moieties may be optionally substituted by one to three R 5 groups. 

Further provided is a compound of formula 1 wherein R 2 is -(C^ 7 )cydoalkyl. or 
-(CrCeJheterocyclyl, optionaOy substituted by one to three moieties independently selected 
from the group consisting of hydrogen, halogen, hydroxy, -NO* -CN, -(Ci-CeJalkyI, 
-(Cz-CyaWcenyl, -(C2-C 6 )alkynyl, -C=N-OH, -C=N-0((C 1 -C a )alkyl), -NR'R 6 , -OR 8 , 
-(C,A)cyctoalkyl, -(C^-Oheterocyclyl, -COjR 8 . -CONR s R 8 . -CONRV. -SR 7 -SOR 7 -SOjR 7 
-S0 2 NRV. -NHCOR 8 . -NR^ONrW, and -NR 8 S0 2 R 7 , wherein said -<cUe)alkenyl and 
-{Cj-CBjalkynyl R 2 moieties may be optionally substituted by one to three R B groups. 

Another embodiment of the present invention is a compound of formula 1 wherein R 2 
is.-COsR' and .CONRV optionally substituted by one to three moieties independently 
selected from the group consisting of hydrogen, halogen, hydroxy, -NO* -CN, -(Chalky!, 
-{CrC^alkenyl, K<VC 6 )alkynyl, -C=N-OH, -ON-OflC-CeJalkyl), -NR 8 R*. -OR 8 ,' 
-(CCrJcycloalkyl, -(CrC^heterocyclyl, -COjR 5 , -CONR s R 6 . -CONRW, -SR 7 . -SOR 7 -SOjR 7 
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-StyWW, -NHCOR 8 , -NtfCONRV. and •NR'SO* 7 , wherein said -fCM**** and 
-<CrCe)alkynyi R 2 moieties may be optionally substituted by one to three R 6 groups. 

Also provided Is a compound of formula 1 wherein R 1 is selected from hydrogen, 
hydroxy, and -{C-Cefelkyl, optionally substituted by one to three moieties Independently 
5 selected from the group consisting of hydrogen, halogen, hydroxy, -CN. -«VCe)alkvl, -NR 8 R $ , 
-OR 5 . -{Cj-C^cycioalkyf, -{CrCgJheterocyclyl, -COzR 5 , -CONRV and-OONRW; and R 2 is 
hydrogen or -{(VCJalkyl. optionally substituted by one to three moieties independently 
selected from the group consisting of hydrogen, halogen, hydroxy, -NO* -CN, -(C,-Ce)alkyl, 
-(C^jaJkenyl. -(Ca-CJalkynyl. -C=N-OH, -C^-OflCrCaJalkyl), -NFlW, OR 8 , - 
10 (C3-C7)cycloaIky», -(CrOheterocyclyl, -COjR 8 , -CONR'R 9 , -CONFER 8 , -SR 7 , -SOR 7 -SO^R 7 
-SOaNRW. -NHCOR 6 . -NR s CONR 8 R 6 , and -NR^O* 7 , wherein said -<<^)alkenvl and 
-(C2-Ce)alkynyl R 2 moieties may be optionally substituted by one to three R 6 groups. 

The invention further provides a compound of formula 1 wherein R 1 Is selected from 
hydrogen, hydroxy, and -(C,-Ce)alkyl, optionally substituted by one to three moieties 
independently selected from the group consisting of hydrogen, halogen, hydroxy. -CN. 
-(C,.C e )alkyl. -NtfR 6 , -OR 6 , -(Cs-C^cycloalkyl, -{C^heterocyclyl, -C0 2 R 6 , -CONR'R 8 and 
-CONRW; and R 2 is hydrogen. 

The present invention further provides a compound of formula 1, wherein R 1 is 
- -(Ci-C 6 )alkyl. optionally substituted by one to three moieties independently selected from the 
20 group consisting of hydrogen, halogen, hydroxy, -CN. -<C-C)alkyl, -NRW. -OR 8 , 
-(Cs-CrJcycloalkyl, -(Cr^Jheterocyclyl, -COjR 8 , -CONR'R 8 and-CONR 5 *; and R 2 is 
hydrogen. 

The present invention also provides a compound of formula 1 wherein R 1 is selected 
from the group consisting of -(C^cycloalkyl and -<<VC*)heterocyclyl. optionally substituted 
by one to three moieties Independently selected from the group consisting of hydrogen 
halogen, hydroxy. -CN, ^-CJalkyl. -nr^r*. -OR 8 . -(C^Jcydoalkyl. KC^Jheterocyclyl.' 
-COsR 8 , -CONRV and-CONRV; and R 2 Is hydrogen. 

The invention also contemplates compounds of formula 1 wherefri R 1 is selected from 
-OCC-CBjalkyt, -©(QrCzJcycloalkyl, and ^(C^)heterocyclyl, optionally substituted by one 
to three moieties Independently selected from the group consisting of hydrogen, halogen, 
hydroxy, -CN, -(Ct-Oalkyi, -NRV, -OR 5 , -{CrCyJcydoalkyI, KCrC^eterocyclyt, 
-CONR 8 R 8 and-CONRW; and R 2 is hydrogen. 

One embodiment of the invention Is a compound of formula 1 wherein R 1 is -NRV 
optionally substituted by one to three moieties Independently selected from the group 
consisting of hydrogen, halogen, hydroxy, -CN. -(C-CJalkyi, -NR 8 * 8 , -OR 5 . 
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-(Cs-Cyjcycloalkyl, -(Cj^Jheterocyclyl, -COzR 8 , -CONRV and-CONRV; and R 2 is 
hydrogen. 

A further embodiment of the invention is a compound of formula 1 wherein R 1 is 
selected from -SR r , -SOR 7 , SOJR 1 , and -SO^RV optionally substituted by one to three 
5 moieties independently selected from the group consisting of hydrogen, halogen, hydroxy, 
-CN, -{C-CeJalkyi, -NRW, -OR 6 , -(C,-C 7 )cycloalkvl. -{QrCgJheterocyclyi. -COjR*. -CONR 5 ^ 
and-CONRW; and R 2 is hydrogen.. 

The present invention also provides compounds of formula 1 wherein R 1 is -C0 2 R 8 , 
-CONR s R a , -NHCOR 9 , -NR'CONRW, or -NR 5 S0 2 R 7 , optionally substituted by one to three 
10 moieties independently selected from the group consisting of hydrogen, halogen, hydroxy, 
-CN. -(C-CeJalkyl. -NR^, -OR 6 , -(CrCrJcycfoalkyl, -(C r C 8 )r«terocycly), -COjR 8 , -CONRW 
and-CONRV; and R 2 is hydrogen. 

Also provided is a compound of formula 1 wherein R 2 is hydrogen or -{C^-CeJalkyl, 
optionally substituted by one to three moieties independently selected from the group 
15 consisting of hydrogen, halogen, hydroxy. -NO* -CN, -(d-CJaJkyl. -{Cj-CBjalkenyl, 
-(C^alkynyl, -C=N-OH, -C^N^^^^Ikyl), -NR*R 6 , -OR 9 , -(CVC 7 )cycloalkyl! 
-{Ca.CBjheterocyclyl, -COjR 8 , -CONR^, -CONRW, -SR 7 . -SOR 7 , -SOzR 7 , -S^NRW, 
-NHCOR 5 . -NR s CONR 8 R", and -NR 8 SC 2 R 7 . wherein said -<CrC 8 )alkenyl and -(Cz-Cejalkynyl 
- R 2 moieties may be optionally substituted by one to three R 5 groups; and R\is hydrogen. 
20 Further provided is a compound of formula 1 wherein R 2 is -(Ca-Cyjcycloalkyl, or 

-(CsAJheterocyclyl, optionally substituted by one to three moieties independently selected 
from the group consisting of hydrogen, halogen, hydroxy, -NO* -CN, -(C,-C«)alkyl, 
-(C 2 .Ce)alkenyl, -(Cj-Cejalkynyt, -ON-OH, -C=N-0((C 1 -C 6 )alkyl), -NRW, -OR 6 ,' 
-{CaCrJcydoalkyl. -(CrOheterocyclyl, -COjR 9 , -CONR 6 R e , -CONRV, -SR 7 , -SOR 7 , -sOjR 7 , 
25 -SOsNRV. -NHCOR 6 . -NR 8 CONR 8 R 8 , and -NR 6 SO a R 7 wherein said ^C^^kenyl and 
-(CrCeJalkynyl R 2 moieties may be optionally substituted by one to three R 5 groups; and R 1 is 
hydrogen. 

Another embodiment of the present Invention is a compound of formula 1 wherein R z 
is -COjR 6 and -CON^R 8 optionally substituted by one to three moieties independently 

30 selected from the group consisting of hydrogen, halogen, hydroxy, -NO* -CN. -<C,-C a )alkyl, 
-(CrCeJalkenyl, -(Cj-CBjalkynyl, -C=N-OH, -C=N-0((Ci-Ce)alkyl), -NRW, -OR 9 , 
-(CjAJcycloaJkyl, -(Cj-CsJheterocyclyl, -COjR 8 , -CONR 8 R 8 , -CONR s R 8 , -SR 7 , -SOR 7 , -SOjR 7 , 
-S0 2 NR 5 R 8 , -NHCOR 8 . ^CONFfR 8 , and -NR^R 7 , wherein said -{CrdJalkenyl and 
-(CrCeJalkynyl R 2 moieties may be optionally substituted by one to three R 5 groups; and R 1 is 

35 hydrogen. 
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The Invention further provides a compound of formula 1 wherein R 1 is selected from 
hydrogen, hydroxy, and -(CrOalkyl. optionally substituted by one to three moieties 
independently selected from the group consisting of hydrogen, halogen, hydroxy. -CN, 
-NR 8 R 6 , -OR 8 , -(dCrfcycloalkyl, -(C^Jneterocyclyl, -COjR 5 , -CONRW and 
5 -CONR 6 R 8 ; and R 2 Is -(C,-Ce)aJkyl. 

The present Invention further provides a compound of formula 1, wherein R 1 Is 
-{Cj.CaJalkyl, optionally substituted by one to three moieties Independently selected from the 
group consisting of hydrogen, halogen, hydroxy, -CN, -(C-CeJalkyl, -NR'R 8 . OR 8 
-{Cs.CrJcydoalkyf, -(CrCsJheterocyclyl. -COjR 9 , -CONR^R* and-CONRW; and R 2 is 
10 -(CCJallcyl. 

The present invention also provides a compound of formula 1 wherein R 1 Is selected 
from the group consisting of -{C^cycloalkyl and KC^heterocyclyl, optionally substituted 
by one to three moieties independently selected from the group consisting of hydrogen, 
halogen, hydroxy. -CN, -{CrCefelkyl, -NRV. -OR 8 , -(CrCrJcycloalkyl. -(C^Jheterocydyl,' 
15 -COzR 8 , -CONRW and-CON^R 8 ; and R 2 is 

The invention also contemplates compounds of formula 1 wherein R 1 is selected from 
-O^-CeJalkyl, -O^CrJcycloalkyl, and -OfCrCdheterccyclyl, optionally substituted by one 
to three moieties Independently selected from the group consisting of hydrogen, halogen, 
- hydroxy, -CN. -(C^Jalkyl. -NRW, -or«, -(CrCrjcydoalkyl. -{C^Jheterocydyl, -CC^R 8 ,' 
20 -CONR 8 R 8 and-CONR 5 R 8 ;andR 2 is-(C 1 -Ce)alkyl. 

One embodiment of the invention is a compound of formula 1 wherein R 1 is -NR 8 R 8, 
optionally substituted by one to three moieties Independently selected from the group 
consisting of hydrogen, halogen, hydroxy. -CN. -(d-C^lky). -NR^. OR 8 , 
-{C3.C7)cycloalkyl, -(CrOheterocyclyl. -CO2R 8 . -CONRW and-CONR 6 R 8 : and R 2 is 
25 -<C,.C 6 )alkyl. 

A further embodiment of the Invention is a compound of formula 1 wherein R 1 Is 
selected from -SR 7 , -SOR 7 . -SOjR 7 , and -SCfcNR^ optionally substituted by one to three 
moieties independently selected from the group consisting of hydrogen, halogen, hydroxy. 
-CN, -{CrCeJalkyl. -NRW, -OR s , -<(^)cycloalkyl, -(C^heterocycly), -COjR 8 , -CONRW 

30 and-CONRV; and R 2 is -(C-CJalkyl. 

The present Invention also provides compounds of formula 1 wherein R 1 is -COaR 8 , 
-CONRW. -NHCOR 8 , -Nf^CONRfR*, or -NR^R 7 , optionally substituted by one to three 
moieties independently selected from the group consisting of hydrogen, halogen, hydroxy, 
-CN, -<C,-C8)alkyl, -NRW. -OR 8 , -(CrCjJcvcloalkyl, -(CrOheterocydyf, -COzR 8 , -CONRV 

35 and-CONRV; and R 2 is -{d-CeJalkyl. 
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Also provided is a compound of formula 1 wherein R 2 Is hydrogen or -(C-Oalkvl 
optlc^y substituted by one to three moieties Independently selected from t^oup 

^Jalkynyl, -C=N-OH. -C-N-OftCrCdalkyl), -NR'R 6 , or*, -(c^ycloalky, 
5 KWh^terocycIyi, -C0 2 R«. -conr^, ^ y . 8 ^^ 

m ° fetfe8 may te ° ptfona "y a* 88 *** by one to three R 6 groups; and R 1 Is -(C, ^JaBcy. 
^vT* P ,T Med fe 3 C ° mP0Und * fom,Ula 1 Where ' n * fe •(C-C.^ydoa.kyl, or 
10 9 ^ ° Pti0na " y SUbSW,ited 5y0net0three moie *» Independently selected 

from me group consisting of hydrogen, halogen, hydroxy, -No,, -CN, -(C-Oalky, 
KC^y, -(C^alkyny,, -ON-OH, -C^^^, -NrV,^ 
-(C^^loa^, -{C^^eterocyctyf, -CO^, -coNRV. -CONRV, -sr>, -sor* ^ 

EST 3 ' " NR6CONR5R6 ' ** C * - and 

15 -SSw m ° ietieS ^ te 0pH ° naBy 8Ub8tltUtod b * one to R 6 groups; and R 1 is 

is -cn ^7^7 ° f(hepreSent 18 a ^f^nd of formula 1 wherein R 2 

^r**" df hydro9en ' ha,ogen ' hydroxy - - nq * ^ 

20 -(^Jcycloalkyl, -(C^Jheterocyclyl. -COjR 8 , -CONR B R 8 . -CONRW -SR 7 -SCR' SO r 7 
^rCd*wl R° molatos ma, * „ y on( tolhreeR a grau|»;andR'ls 

25 k«h ^ 18 a compound of formula 1 wherein R 1 is selected from hydrogen 

25 hydroxy, and -(C.CeJaikyl, optlona.iy substituted by one to three moieties independen«y 

*2!FJ£ wfT COnS,St,n9 * hydro " n ' haJOfl6n ' hydrOX * " CN * -NR'R 6 , 
k ' ^^'oa'W. -(C^Jheterocyclyl, -CQaR 5 , -CONRV and-CONRV- R 2 is 

setec^from »he group consisting of hydrogen, halogen, hydroxy, -NO, -CN, -(C.-C.Ja.W 

<C^^ wher.nsa^^iCfnd' 
-(C.-CeJalkynyl R 2 moieties may be optionally substituted by one to three R 6 groups; and n is 

35 hvdr^^ 6 " 110 " ^ PrDV,deS 3 C ° mp0Und * 1 wherel " *' * Elected frem 
hydrogen, hydroxy, and -(C^Jalkyl. op*™.* substttuted by one to three moieties 
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independently selected from the group consisting of hydrogen, halogen, hydroxy, -CN. 
-(C^CJalkyl, -NR R 8 . OR 8 . -{Cs-Cdcydoalkyt. -{C^JheterocyclyJ. -COjR 8 , -CONRV and 
-CONR^R*; R 2 is -(^-Cejalkyl; and n b 1 . 

The present invention further provides a compound of formula 1. wherein R 1 is 
-{CvOalkyl. optionally substituted by one to three moieties independently selected from the 
group consisting of hydrogen, halogen, hydroxy. -CN, -(C r C,)alky1, -NRW, -OR 6 
HCs-CrJcycloalkyl. -(Cr^^terocyclyl, -COjR 8 , -CONR 8 R« and-CON^R 8 ; R 2 is -fC^lalkvl' 
andnlsl. n rwy. 

The present invention also provides a compound of formula 1 wherein R* is selected 
from the group consisting of -(CrOcydoalkyl and -{C^C^heterocydyf, optionally substituted 
by one to three moieties independently selected from the group consisting of hydrogen, 
halogen, hydroxy^, -(C^kyl, -NRV, -OR 8 , -(C^Jcycloalkyi. ^heterocydyl. 
-COjR", -CONRV and-CONRW; R 2 is -(Ct-OOalkyl; and n is 1. 

The Invention also contemplates compounds of formula 1 wherein R* is selected from 
-OCC-CJalkyl, O^Jcyctoalkyt. and -O^^terocydyl. optionally substituted by one 
to three moieties independently selected from the group consisting of hydrogen, halogen 
hydroxy^. -(C^lkyl. -NRW. -OR 5 , -(C^cycloalkyl, -{^heterocyciyl. 00^" 
^ONR^R'and-CONR^R^is-^^andnfel. 

One embodiment of the invention is a compound of formula 1 wherein R 1 is -MR^ 
optionally substituted by one to three moieties Independently selected from the group 
consfehng of hydrogen, halogen, hydroxy. -CN, -fA-CeJalkyl, -nrV. -OR 8 
-(C3.C 7 )cycloalky|, -(CrC.Jheterocyclyl, -CC^R 8 , -CONRV and-CONR'R 8 ; R 2 | s -fC^telkvl' 
andnlsl. ' 

A further embodiment of the invention Is a compound of formula 1 wherein R 1 is 
selected from -SR'. -SOR'. -SQ^. and -SOiNRW- opbonally substituted by one to three 
moieties independently selected from the group consisting of hydrogen, halogen, hydroxy 
ON, -(dOeJalkyi, -NR^. -OR 8 , K^Jcydoalky,, -(C^)heterocyclyl, -CC^R*, OONR'R 8 
and-CONRW; R 2 is -{C r C«)alkyl; and n is 1 . 

The present invention also provides compounds of formula 1 wherein R 1 Is -CO,R s 
-CONRV, -NHCOR 8 , -NR^ON** 8 , or -NtfSO^, optionaiiy substituted by one to three' 
moieties independently selected from the group consisting of hydrogen, halogen, hydroxy 
-CN. KC,0,*lkyl, -NR 8 *, -OR 8 , -(C^cycloaBcyl, -(C^heterocyclyl, -CO.R 8 , OONRV 
and-CONRW; R 2 is -<C r C 6 )alkyl; and n Is 1. 

Also provided is a compound of formula 1 wherein R 2 Is hydrogen or KCtOeJalkyl 
optionally substituted by one to three moieties independently selected from the group 
consisting of hydrogen, halogen, hydroxy, -NO* -CN. -(COeJalkyt. -{CrCJalkenyl 
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-(C^Oalkynyl, -C=N-0H, -CsN-OflCVCeJalkyl), -NRW, -OR 8 , -(C s -C r )cycloaIkyl. 
-<<^)heterocyelyl, -CC^R 8 , -CONRV, -CONR 8 R 8 , -SR 7 . -SOR 7 . -S0 8 R 7 , -SOjNRW. 
-NHCOR 8 , -NR'CONRV. and -NR^O^ 7 , wherein said -(CrOalkenyl and -(CrCe)alkynyI 
R 2 moieties may be optionally substituted by one to three R 8 groups; R 1 is -(C-CeJalkyl; and n 
is 1. 

Further provided is a compound of formula 1 wherein R 2 is -(CyCrJcycloalkyl, or 
-(Ca.C 9 )heterocyclyl, optionally substituted by one to three moieties independently selected 
from the group consisting of hydrogen, halogen, hydroxy. -NO* -CN, -(C,-C«)alkyl, 
-(CfrCeJalkenyl. KCs-CeJalkynyl, -C=N-OH, -ONO({C^e)alkyl). -NRV, -OR 8 , 
-(CiCrJcycloalkyl. -(C^Jheterocyclyl, -COaR 6 . -CONR 5 R 6 , -CONR 6 !* 8 , -SR 7 -SOR 7 -SO-R 7 
-SO^rW. -NHCOR 9 , -NR^CONRW. and -NR»S0 2 R 7 , wherein said -«C^)alkenyl and 
-{CrC 9 )aikynyl R 2 moieties may be optionally substituted by one to three R 5 groups; R 1 is 
-(CrCeJalkyl; and n Is 1. 

Another embodiment of the present invention is a compound of formula 1 wherein R 2 
is -COjR 5 and -CONR'fe 6 optionally substituted by one to three moieties Independently 
selected from Ihe group consisting of hydrogen, halogen, hydroxy. -NO* -CN. -(C^Jalkyl, 
-{Ca-Ca^kenyl, -(C^CeJalkynyl, -C=N-OH, -C^-OflCrCeJalkyl), -NR 5 R 6 , -OR 5 , 
KQ^)cyelc«lkyl, -<C^^ -s 0 R 7 SO* 7 

- S ° 2NR6r8 > - nhcor5 . ^CONR'R', and -NR'SOaR 7 , wherein said -<C^)alkenyl and 
-{CrCeJaJkynyl R 2 moieties may be optionally substituted by one to three R 5 groups; R 1 is 
-(C,-C 6 )alkyl; and n is 1. 

The invention further provides a compound of formula 1 wherein R 1 is selected from 
hydrogen, hydroxy, and -(^-CeJalkyl, optionally substituted by one to three moieties 
Independently selected from the group consisting of hydrogen, halogen, hydroxy. -CN, 
-(CvCeJalkvl. -NF^R 6 , -OR 8 , -(C^Jcycloalkyl. -(C^heterocyctyl, -COzR 8 . -CONRV and 
-CONtfR 4 ; R 2 is -(C-CoJalkyl; and n is 1. 

The present invention further provides a compound of formula 1, wherein R 1 is 
-(C.C)alkyl. optionally substituted by one to three moieties independently selected from the 
group consisting of hydrogen, halogen, hydroxy, -CN. -tC-CeJalkyl. -NRV, -OR 8 , 
-<C».Cr)cycloalky», -<CrC,)heterocycJyl, -COjR 8 . -OONR 5 R B ancWONRW; R 2 Is -<C,-Ce)alkyl' 
andnisl. 

The present Invention also provides a compound of formula 1 wherein R 1 is selected 
from the group consisting of -(C-Crjcycloalkyl and -(<^)heterocycJyl, optionally substituted 
by one to three moieties independently selected from the group consisting of hydrogen 
halogen, hydroxy. -CM, -{C^jalkyl, ^r-r 8 , -or«, .(c^Jcycloalkyl, -{C^heterocycM,' 
-CC^R 8 , -CONRV and-CONROR 8 ; R 2 is -(C-CeJalkyl; and n Is 1. 
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The Invention also contemplates compounds of formula 1 wherein R 1 is selected from 
-OtCVCJalkyl, -OtCrCrJcydoalkyl, and -CKC^Jheterocyclyl. optionally substituted by one 
to three moieties independently selected from the group consisting of hydrogen, halogen, 
hydroxy. -CN, -<Ci-C)alkyf, -nrW, -OR*, -<<^)cycloalkyl, -(CrOheterocydyl. -CO,*. 
5 ^ONR^ 6 and-C^^R I isKC 1 -C 8 )alkyi;andnis1. 

One embodiment of the Invention Is a compound of formula 1 wherein R' is -NR"R* 
optionally substituted by one to three moieties independently selected from the group 
consisting of hydrogen, halogen, hydroxy. -CN, -(Ct-CeJalkyl, -NR 1 ^, -OR 8 . 
-{CaAJcycloalkyl. -(CrCJheterocyclyl. -COjR 5 . -CONR'Tt 6 and-CONRW; R 2 ls-(C,-C B )alkyl; 
10 andnisl. 

A further embodiment of the invention is a compound of formula 1 where jn R* is 

selected from -SR 7 , -SOR 7 . -SO* 7 , and -SO^rV- optionally substituted by one to three 

moieties independently selected from the group consisting of hydrogen, halogen, hydroxy, 

-CN, -{Ct-CeJalkyl, -NRV, -OR*, -{CVCrJcyctoalkyl, <(VC»)heterocyclyl, -COsR 5 , -CONRW 

15 andOONR 6 R 8 ;R 2 Is -{C-CeJalkyl; andnisl. 

The present invention also provides compounds of formula 1 wherein R 1 is -CO2R 5 

-CONR^, -NHCOR 5 , -NR s CONR 6 R«. or -NR 5 S0 2 R 7 , optionaliy substituted by one to three' 

moieties independently selected from the group consisting of hydrogen, halogen, hydroxy. 

-CN. -(CrCOalkyl, -NRV, -OR 5 , -{Ca-Crjcycloalkyl. -(CrCsJheterocyclyl. -COjR 8 , -CONR^R* 

20 and-CONR^jR^KCrC^andnbl. 

Also provided is a compound of formula 1 wherein R 2 is hydrogen or -(C,-C 6 )alkyl. 

optionally substituted by one to three moieties independently selected from the group 

consisting of hydrogen, halogen, hydroxy. -NO* -CN. -(C-GJalk* -{Ca-CJalkenyl. 

-<C*C 6 )alkyny|. -C=N-OH. -ON-OWC-Oalkyl), -NRW, -OR 5 , -{CVCrJcyctoalkyl. 

25 KCz-^heterocyclyl. -CCfeR 5 , -CONR 8 R fl , -CONR s R 8 , -SR 7 , -SOR 7 , -S0 2 R 7 . -S0 2 NR 8 R 6 ' 

-NHCOR 5 . -NR'CONRV, and -N^SCfcR 7 , wherein said -(C^alkenyl and -((VOalkynyl 

mofeties may 06 optionally substituted by one to three R 8 groups; R 1 is -{C-CeJalkyl; and n 
is 1. 

Further provided Is a compound of formula 1 wherein R 2 Is -(CrCrJcycloalkyl, or 
30 ^Ca.C)heterocyclyl, optionally substituted by one to three moieties independently selected 
from the group consisting of hydrogen, halogen, hydroxy, -NO* -CN, -<CrC a )alkyl. 
-{^.Oalkenyl. -(C^alkynyl. -C=N-OH. -C=NO((C,-C 9 )alkyl). -NR 5 R 6 , -OR 8 ' 
-(C^Jcycloaikyl. KC^Jheterocyclyl, -COaR 5 , -CONRV, -CONRW, -SR 7 -SOR 7 -SO* 7 
-SOaNRW. -NHCOR 5 . -NR 5 CONR 3 R 8 , and -NR s S0 2 R 7 , wherein said ^Cejalkenyt and 
35 -(Ca-CeJalkynyl R 2 moieties may be optionally substituted by one to three R 8 groups; R< is 
-(Ci-OaJkyliandnisl. 
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Another embodiment of the present Invention is a compound of formula 1 wherein R 2 
la -C^R 3 and -CONRV optionally substituted by one to three moieties Independently 
selected from the group consisting of hydrogen, halogen, hydroxy, -NO* -cn, -(C-Cejalkyl, 
•(CrCsJalkenyl, -(C r Ce)alkynyl, -ON-OH, -C»N^)((C t ^)alkyl), -NRW, -OR 3 , 
-{C^cycloalkyl, -(CrCsJheterocyclyl, -CC^R 3 , -CONRW, -CONRV, -SR 7 -SOR 7 -SO* 7 
^SO^R 3 , -NHCOR 8 , -NR'CONrW, and -NR'so* 7 , wherein said -(C^Jalkenyt and 
-(CrCe)alkynyl R 2 moieties may be optionally substituted by one to three R* groups- R 1 is 
-{CrCsJalkyliendnisl. 

Also provided is a compound of formula 1 wherein R 1 is selected from hydrogen 
hydroxy, and -{^-CeJalkyi. optionally substituted by one to three moieties independently 
selected from the group consisting of hydrogen, halogen, hydroxy. -CN. -(C-CJalkyf, -nrV. 
-OR 5 , -(CrCrJcydoalkyl. -(<^)heterocyciyl, -COzR 8 , -CONRV and-CONR 5 ^ R 2 te ' 
hydrogen or -(C.-CeJalkyi, optionally substituted by one to three moieties independently 
selected from the group consisting of hydrogen, halogen, hydroxy. -NO,, -CN, -(C-CeJalkyl 
15 -(CrCe)alkenyl. -(CrC a )allcynyl. -ON-OH, -C^-CflC^alkyi). -nrV. -OR 3 ' 
^C>C 7 )cycloalkyt. -(C^heterocyclyl. -CO^. -CONRW, -CONRW. -SR 7 . -SOR 7 -SO* 7 ' 
-SO.NRV, -NHC0R 3 . -NRWV, and -NR 3 SOaR 7 wherein said -(C.Oa.keny. end' 
-(CrCeJaikynyl R 2 moieties may be opttonaily substituted by one to three R 3 groups; and n is • 

" 1 r 
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The invention further provides a compound of formula 1 wherein R 1 is selected from 
hydrogen, hydroxy, and -(CrCeJalkyl, optionally substituted by one to three moieties 
irKJependentJy selected from the group consisting of hydrogen, halogen, hydroxy. -CN 
-(CAMkyl, -NR'R 3 , -OR 5 , -(CrCrJcydoaikyl. -(CrCeJheterocyciyl. -CO* 3 , -CONR 3 R» and 
•CONR'R 3 ; R 2 is hydrogen; and n is 1 . 

The present invention further provides a compound of formula 1. wherein R 1 is 
-(C,.Ce)alkyl. optionally substituted by one to three moieties independently selected from the 
group consisting of hydrogen, halogen, hydroxy. -CN, -(C^alkyl. -NR^ 3 , -OR 3 
-{Cs.C.Jcycloalkyl. -(C^Jheterocyclyl. -CC^R 3 . -CONR 5 R 9 and-CONR 3 *; R 2 te hvdrooen' 
endnlsl. ' ^ ' 

The present invention also provides a compound of formula 1 wherein R 1 is selected 
from the group consisting of -(<VC 7 )cyck*lky1 and -{CrC.Jheterocyciyi, optionally substituted 
by one to three moieties independently selected from the group consisting of hydrogen 
halogen, hydroxy. -CN. ^-Cjalkyl, -NRV. -OR 3 . -(CVOcycloaikyl. -(C r C 9 )heterocyclyl , 
•COzR 3 . -CONR^ 3 and-CONR 3 R' ; R 2 is hydrogen; and n is 1. 

The invention also contemplates compounds of formula 1 wherein R 1 is selected from 
-O^-Cejalkyl. -OtCrOcycloalkyl. and -©(CrCoJheterocyclyl. optionally substituted by one 
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to three moieties independently selected from the group consisting of hydrogen, halogen, 
hydroxy, -CN. -(C,-C,)aJkyI, -NR'r 8 , -OR 5 , -(CrC 7 )cydoalkyl, -{CrCoJheterocyclyl. -CO^, 
-CONR s R B and-CONR'R 8 ; R 2 Is hydrogen; and n is 1 . 

One embodiment of the invention Is a compound of formula 1 wherein R 1 is -NR'R 6 * 
5 optionally substituted by one to three moieties independently selected from the group 
consisting of hydrogen, halogen, hydroxy, -CN, -(C-CeJalkyl, -NRW, -OR 8 , 
-{Ca-CrJcycloalkyi, -(CrC.Jheterocyclyl, -COjR 8 , -CONRW and-CONRW; R 2 is hydrogen] 
and nisi. 

A further embodiment of the Invention is a compound of formula 1 wherein R 1 is 
10 selected from -SR 7 . -SOR 7 , -S0 2 R 7 . and -SO^R* optionally substituted by one to three 
moieties independently selected from the group consisting of hydrogen, halogen, hydroxy, 
-CN, -(Chalky!. -NRV, -OR 8 , -<C3-C 7 )cydoalkyf, -(C^teterocyclyl, -CC^R 8 . -CONRW 
and-CONRV; R 2 is hydrogen; and n Is 1. 

The present invention also provides compounds of formula 1 wherein R 1 is -COjR 8 , 
15 -CONRV. -NHCOR 8 , -NR 8 CONR 8 R 8 1 or -NR 8 S0 2 R 7 . optionally substituted by one to three 
moieties independently selected from the group consisting of hydrogen, halogen, hydroxy, 
-CN. -{Ct-CeJalkyl, -NtfR 6 , -OR 8 . -{CrCr)cycloaJlcyi, -{C^Jheterocvctyl, -COjR 8 , -CONR s R 8 
and-CONRW; R 2 is hydrogen; and n is 1. 

Also provided is a compound of formula 1 wherein R 2 is hydrogen or -(C,-Ce)alkyl, 
20 optionally substituted by one to three moieties Independently selected from the group 
consisting of hydrogen, halogen, hydroxy. -NO* -CN, -(C-C^lkyl. -{CrCJalkenyl, 
-(C^CeJalkynyl, -C=N-OH. -C=N-0((CrCe)alkyl), -NRW, -OR 8 , -{C^Jcycloalkyl. - 
(C2.C»)heterocyclyl. -CC^R 5 , -CONRW, -CONR 8 R 8 , -SR 7 , -SOR 7 , -SCfeR 7 , -SOjNR^R 6 . 
-NHCOR 8 . -NR s CONR 6 R e , and -NR 8 ^* 7 , wherein said -{CrCeJalkenyl and -Wc^kynyi 
25 R 2 moieties may be optionally substituted by one to three R 8 groups; R 1 is hydrogen; and n Is 
1. . 

Further provided is a compound of formula 1 wherein R 2 is -(CyCrJcycloalkyl, or 
-(^AJheterocyclyl, optionally substituted, by one to three moieties independently selected 
from the group consisting of hydrogen, halogen, hydroxy, -NO* -CN, -(d-CeJalkyt, 
30 -(C^CaJalkenyl. -(d-Oalkynyl, -on-oh. -CsN-OttC-CeJalkyi). -NRW, -OR 8 , 
-(C^Jcycloalkyi, -(<VC,)heterocyclyl, -COiR 5 , -CONR 8 R 8 , -CONR 8 R 8 , -SR 7 , -SOR 7 , -S0 2 R 7 , 
-SO^R 8 , -NHCOR 8 . -NR 8 CONR 8 R 6 , and -NR^R 7 , wherein said -((VCeJalkenyi and 
-(CrCsJalkynyl R 2 moieties may be optionally substituted by one to three R 5 groups; R 1 is 
hydrogen; and n is 1. 

35 Another embodiment of the present invention is a compound of formula 1 wherein R 2 

Is ■CO.R 8 and -CONR 6 * optionally substituted by one to three moieties Independently 
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selected from the group consisting of hydrogen, halogen, hydroxy, -NO* -CN, -(d-CeJalkyl, 
-{CrCe)aIkenyl, -(CrC 8 )aikynyl, -C=N-OH, -C=N-0((C 1 -C t! )a!kyl), -NR 8 R*. -OR 8 , 
-<C*C^)cydoalkyl, -((VC^heterocyclyl, -CO2R 8 , -CONRW, -CONRV, -SR 7 , -SOR 7 , -SOaR 7 , 
-SOgNRV. -flHCOR 8 , -NR'CONR'R 9 , and -NR s S0 2 R 7 , wherein said -<CrCe)alkenyt and 
5 -{CrCe)alkynyl R 2 moieties may be optionally substituted by one to three R 8 groups; R 1 is 
hydrogen; and n is 1. 

Also provided is a compound of formula 1 wherein R 1 is selected from hydrogen, 
hydroxy, and -(C-CeJalkyl, optionally substituted by one to three moieties independently 
selected from the group consisting of hydrogen, halogen, hydroxy, -CN, -(C-CaJalkyl, -NR 8 R e , 

10 -OR 8 , -(OrCrJcydoalkyi, -(C^Jheterocyclyl, -CO2R 8 , -CONR 8 R 6 and-CONRW; R 2 is 
hydrogen or -(d-CsJalkyl, optionaOy substituted by one to three moieties Independently 
selected from the group consisting of hydrogen, halogen, hydroxy, -NO* -CN, -{d-Co^kyl. 
-{CrOalkenyi, -(Cr^aJkynyl, -ON-OH. -C'N-OUd-CBfelkyl). -NRV, -OR 9 , 
-(CsX^cycloalkyl, -(CrCeJheterocyclyl, -COjR 5 . -CONRV, -CONRW. -SR 7 . -SOR 7 . -S0 2 R 7 , 

15 -SQ^R^ 8 . -NHCOR 8 . -NR 8 CONR 8 R 8 . and -NI^SOjR 7 , wherein said -(CrCeJalkenyl and 
-(Cz-CeJalkynyl R 2 moieties may be optionally substituted by one to three R 8 groups; and n is 
2. 

The invention further provides a compound of formula 1 wherein R 1 is selected from 
. hydrogen, hydroxy, and -(d-QOalkyl. optionally substituted by one to three moieties 
20 independently selected from the group consisting of hydrogen, halogen, hydroxy. -CN, 
-{Ct-CeJalkyl. -NR 8 R", -OR 8 , -<CrC 7 )cycloalkyl, -(C^ B )heterocyclyl, -COjR 8 , -CONFER 6 and- 
CONtfR 8 ; R 2 is -(d-CeJaikyl; and n is 2. 

The present invention further provides a compound of formula 1, wherein R 1 is 
-{C,.Ce)aJkyl, optionally substituted by one to three moieties Independently selected from the 
25 group consisting of hydrogen, halogen, hydroxy, -CN, -CC r Ce)alkyl, -N^R 6 . -OR s . 
•(Ca-CrJcycioalkyl, -((^Jheterocyclyl, -COjR 8 , -CONRV and-CONR 8 ^; R 2 Is -(d-CeJalkyi; 
and n is 2. 

The present Invention also provides a compound of formula 1 wherein R 1 is selected 
from the group consisting of -<Crd)cycloalkyl and -{CrCaJheterocyclyl, optionally substituted 
30 by one to three moieties Independently selected from the group consisting of hydrogen, 
helogen. hydroxy. -CN, -{d-C^alky!, -NRV, -OR 8 , -(CrC 7 )cycloalkyi. -(CrOheterocyclyl. 
-COzR 8 . -CONR^ 8 and-CONRW; R 2 is -(d-CeJalkyl; and n is 2. 

The invention also contemplates compounds of formula 1 wherein R 1 Is selected from 
-OfCrCaJalkyl, -0(Cs-C7)cycloalkyl, and -OtCz-C^heterocyclyl, optionally substituted by one 
35 to three moieties Independently selected from the group consisting of hydrogen, halogen, 
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hydroxy. -CN, -(^-CeW, -Nf^R 8 , -OR*. -(C^cycloalkyl, -{C^Jheterocydyt, -CC^R 8 
-CONR^R 9 and-CONR 8 R*; R 2 is -(Ci-Ce)alkyl; and n is 2. 

One embodiment of the Invention is a compound of formula 1 wherein R 1 is -NR^ 
optionally substituted by one to three moieties independently selected from the group 
consisting of hydrogen, halogen, hydroxy. -CN. -(C-CeJalkyl, -NRW, -OR 8 . 
-{Cs-CrJcyctoalkyl, -(C^CJheterocyclyl, -CQ2R 8 , -CONRV and-CONRW; r 2 is -(d-CsJaJkyt 



andnis2. 



A further embodiment of the invention is a compound of fomiula 1 wherein R 1 Is 
selected from -SR 7 , -SOR 7 , -SO* 7 , and -SOaNR^ optionally substituted by one to three 
moieties independently selected from the group consisting of hydrogen, halogen, hydroxy. 
-CN. -(^-Cejalkyi. -NRV, -OR 8 , HCrCr)cycioalkyi, -(C^heterocyclyl. -CC^R 9 , -CONRV 
and-CONRV; R 2 is -(C-CeJalkyl; and n is 2. 

The present invention also provides compounds of formula 1 wherein R 1 is -COjR 5 
-CONR 8 R 9 , -NHCOR 6 , -NtfcONR'R 9 , or -NR^R 7 , optionally substituted by one to three 
moieties independently selected from the group consisting of hydrogen, halogen, hydroxy. 
•CN. -(C-CJalkyl. -NR B R e , -OR 9 , -(CrC.Jcycloalkyl. -(C^Jheterocyclyl. -CC^R 9 . -CONR'R 9 
snd-CONR 9 R 8 ; R 2 is -{C-CJalkyl; and n Is 2. 

Abo provided is a compound of formula 1 wherein R 2 is hydrogen or -(Chalky!, 
optionally substituted by one to three moieties independently selected from the group 
20 consisting of hydrogen, halogen, hydroxy. -NO* -CN. -(C,-C 8 )alkyl. -{C r C a )alkenyl 
^.Oalkynyl. -C=N^OH. -C=NO((C,^)alkyl), -NRV. -OR 9 , -(C 3 -C 7 )cycloalky) 
■{^.CaJheterocyclyl. -C0 2 R 8 . -CONRW, .CONR^ -SR 7 . -SOR 7 . -SO* 7 -SOjNRW 
NHCOR 9 , -NtfCONRW, and -NR 9 SO a R 7 , wherein said -<C^,)alkenyl and^CVCe^lkynyl 

mowte8 may 08 <»«onally substituted by one to three R 9 groups; R 1 is -{CrCJalkyl; and n 
25 Is 2. 

Further provided is a compound of formula 1 wherein R 2 is -(C^Jcyctoalkyl, or 
-(C*C)heterocyclyl, optionally substituted by one to three moieties independently selected 
from the group consisting of hydrogen, halogen, hydroxy. -NO* -CN. -<Ci-Ce)aikyl, 
-(C^alkenyl. -(Cj-Cejalkynyl. -C=N-OH, ^N-OflCt-CBjalkyl). -NRV, -OR 8 ' 
30 -(CCrJcycloalkyl. -(C^Jheterocyclyl, -COjR 9 . -CONRV. -CONRV. -SR 7 -SOR 7 -SO* 7 
-SO^R 9 , -NHCOR 5 , -NRtONRW, and -NR 8 S0 2 R 7 . wherein said -(C^Jalkenyl and 
-(CrOalkynyl R 2 moieties may be optionally substituted by one to three R 5 groups- R 1 is 
-{CrCoJalkyl; and n is 2. 

Another embodiment of the present invention is a compound of formula 1 wherein R 2 
35 Is -CO* 8 and -CONR 8 * 5 optionally substituted by one to three moieties independently 
selected from the group consisting of hydrogen, halogen, hydroxy, -NO* -CN, -(C-Oalkyl, 
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-{CrC e )alkenyl, -(C r Ce)alkynyl. -C=N-OH, -C*NO((d-Ce)alkyl), -NRV, -OR 6 , 
-(Cj-CTjcycloalkyl, -(CrCoJheterocyclyl. -COjR 8 , -CONRV, -CONFER 8 , -SR 7 , -SOR 7 , -SOjR 7 , 
-SO^tfR 6 , -NHCOR 8 , -NR 5 CONR 5 R e , and -NR^R 7 . wherein said KCrCeJalkenyl and 
-(CrQOalkynyl R 2 moieties may be optionally substituted by one to three R 6 groups; R 1 is 
5 -(d-Ce^kyl; and n is 2. 

The Invention further provides a compound of formula 1 wherein R 1 is selected from 
hydrogen, hydroxy, and -{C-CJalkyt, optionally substituted by one to three moieties 
independently selected from the group consisting of hydrogen, halogen, hydroxy, -CN. 
-(CCJalkyl, -NtfR 6 . -OR 6 . -(Crdjcycfoalkyl, -(CrOheterocydyl. -COjR 8 . -CONR 6 ^ and 

.10 -CONRW^b^CrCeJalkyl^dnisa. 

The present invention further provides a compound of formula 1, wherein R 1 is 
-(CiAJaJkyl, optionally substituted by one to three moieties independently selected from the 
group consisting of hydrogen, halogen, hydroxy, -CN, -{C-C^alkyl, -NFrW, -OR 5 , 
-(Ca.CTjcycloalkyI, KCrCsJheterocyclyl, -COaR 8 , -CONRW and-CONRV; R 2 is -<C,-Ca)alkyfc 

15 and n is 2. 

The present invention also provides a compound . of formula 1 wherein R 1 is selected 
from the group consisting of -{CrC,)cycloalkyl and -(CrCJheterocyclyt. optionally substituted 
by one to three moieties independently selected from the group consisting of hydrogen, 
halogen, hydroxy, -CN, -(d-Oalkyl, -NR 8 R 8 , -OR 8 , -<C3-C 7 )cycioalky1, -(CrOheterocyclyl,' 

20 -C02R 8 , -CONRW andOONRW; R 2 is -(d-CeJalkyl; and n Is 2. 

The invention also contemplates compounds of formula 1 wherein R 1 is selected from 
-0<d-d)alkyl, -OfCs-dJcycIoalkyl, and -0(Crd)heterocyclyl, optionally substituted by one 
to three moieties independently selected from the group consisting of hydrogen, halogen, 
hydroxy. -CN, -<d-Ce)alkyt. -NR^. -OR 8 , -{C^Jcytfoalkyl. -(C^Jneterocyclyl, -C0 2 R 5 , 

25 -CONR s R 8 a n <K:ONR 5 R 8 ; R 2 is-(C 1 ^ 6 )alky|;andnis2. 

One embodiment of the Invention is a compound of formula 1 wherein R 1 Is -NR'R 6 - 
optionany substituted by one to three moieties independently selected from the group 
consisting of hydrogen, halogen, hydroxy, -CN, -(d-Ce)alkyt, -NRW, -OR 8 , 
-(dAJcycloalkyl, -{Ca-C^heterocyclyl, -COjR 8 . -CONR'r 6 and-CONRW; R 2 is -(d^e)alkyl' 

30 andnis2. 

A further embodiment of the invention is a compound of formula 1 wherein R 1 is 
selected from -SR 7 , -SOR 7 , -SO.R 7 . and -SdNR'R 8 ' optionally substituted by one to three 
moieties independently selected from the group consisting of hydrogen, halogen, hydroxy, 
-CN, -(d-CeJalkyl, -NRV, -OR 6 , -(CrC 7 )cycloalkyl, -(<Vd)heterocyclyl. -COjR 6 , -CONR^ 
35 and-CONR 8 R 8 ;R 2 MC,-d)alkyl;andnis2. 
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The present Invention also provides compounds of formula 1 wherein R 1 is -COjf, 
-CONtfR 6 , -NHCOR 8 , -NR 9 CONR a R 9 , or -NR 8 S0 2 R r , optionally substituted by one to three 
moiettes independently selected from the group consisting of hydrogen, halogen, hydroxy, 
-CN, -{Ct-CeJalkyl, -NR 8 R 8 , -OR 8 , -(CrC 7 )cycloalkyl, ^Cj^Jneterocyclyl, -COjR 8 , -CONf^R 8 
5 and-CONR s R e ; R 2 is -{C-CJalkyl; and n is 2. 

Also provided is a compound of formula 1 wherein R 2 Is hydrogen or -{C-CsJalkyl, 
optionally substituted by. one to three moieties Independently selected from the group 
consisting of hydrogen, halogen, hydroxy. -NO* -CN, -(C-CJalkyl, -(Cj-CeJalkenyl. 
-{C^Jaikynyl. -C=N-OH, -C=N-0((C,-C6)alkyl). -NR^R 6 . -OR 6 , -{Ca-Crjcyctoalkyl. 
10 -(C 2 .C 9 )heterocyclyl, -CC^R 6 , -CONRW, -CONRV, -SR 7 , -SOR 7 , -SC^R 7 , -SOaNRW. 
-NHCOR 8 . -NtfcONRW, and -NR'SOjR 7 , wherein said -{CrGdalkenyl and ^CrC^alkyny! 
R 2 moieties may be optionally substituted by one to three R 8 groups; R 1 Is -(d-CeJalkyl; and n 
is2. 

Further provided is a compound of formula 1 wherein R 2 is -(CrC 7 )cycloalkyl, or 
15 -(C^heterocyciyl, optionally substituted by one to three moieties independently selected 

from the group consisting of hydrogen, halogen, hydroxy, -NO* -CN, -(C-CJalkyl. 

HCaCaJaikenyl. -(CrCe)alkyny», -C=N-OH, -C^N-Oad-Oalkyl), -NRV. -OR 8 , 

-<C^)cyctoalkyi, -(C^heterocyclyl. -COjR 8 . -CONR^ 8 . -CONR 6 R > . -SR 7 . -SOR 7 . -SOaR 7 . 

-SCVMRV, -NHCOR 8 . -NR^ONRW, and -NR 8 S0 2 R 7 , wherein said -(CrOalkenyl and 
20 -(CrCeJalkynyl R 2 moieties may be optionally substituted by one to three R 8 groups; R 1 is 

-(Ct-Cejalkyi; and n is 2. 

Another embodiment of the present invention is a compound of formula 1 wherein R 2 

is -COjR 8 and -CONRV optionally substituted by one to three moieties independently 

selected from the group consisting of hydrogen, halogen, hydroxy. -NO* -CN. -(CrCOalkyl, 
25 -<CrC«)alkenyl, -(CrC 6 )alkynyl. -C=N-OH. -C=N-0((C,-C 9 )alkyl), -NR'R 8 . -OR 8 , 

-{Cj-Ocycloaikyl, -((M^heterocyclyl. -COaR 8 . -CONRW, -CONrW. -SR 7 . -SOR 7 . -SOaR 7 . 

-SOaNRV, -NHCOR 8 . -NR 8 CONR 5 R 8 , and -NR 8 S0 2 R 7 , wherein said -(CrCJalkenyl and 

-(CrCeJalkynyl R 2 moieties may be optionally substituted by one to three R 5 groups; R 1 is 

-(CrCeJalkyl; and n is 2. 

30 Also provided is a compound of formula 1 wherein R 1 is selected from hydrogen, 

hydroxy, and -(C,-Ca)alkyl, optionally substituted by one to three moieties independently 
selected from the group consisting of hydrogen, halogen, hydroxy, -CN, -(C-CJalkyl, -NRV, 
-OR* , -(C^Jcyctoalkyl. -(CrCoJheterocyclyl, -COaR 8 , -CONRV and-CONR s R*; R 2 is 
hydrogen or -(C-Cejalkyi, optionally substituted by one to three moieties Independently 

35 selected from the group consisting of hydrogen, halogen, hydroxy. -NO* -CN. -{C-CJaJkyi. 
-(CrCeJalkenyi, -(C^alkynyi, -C=N-OH, -C=N-CK(CrC 9 )alkyl), -NRV, -OR 8 , 
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-{CvCrJcycloalkyt, -(CrCeJheterocyclyt, -COjR 5 , -CONR'r 6 , -CONRV, -SR 7 , -SOR 7 , -SO2R 7 , 
-SOaNR*R 8 , -NHCOR 5 , -NtfCONRW, and -NR^OaR 7 , wherein said -<CrC)alkenyl and 
-(CrCeJalkynyl R 2 moieties may be optionally substituted by one to three R* groups; and n is 
2. 

The invention further provides a compound of formula 1 wherein R 1 is selected from 
hydrogen, hydroxy, and -(CrCJalkyl, optionally substituted by one to three moieties 
Independently selected from the group consisting of hydrogen, halogen, hydroxy. -CN, 
-(CvCJalkyl, -NR^, -OR 8 , -(CrOcycloalkyl. -(CrCeJheterocyclyl, -COjR 8 , -CONRW and 
-CONR 8 R s ; R 2 is hydrogen; and n fe 2. 

The present invention further provides a compound of formula 1, wherein R 1 is 
-<C,.C9)alkyl. optionally substituted by one to three moieties independently selected from the 
group consisting of hydrogen, halogen, hydroxy. -CN, -(C-OalkyJ. -NR*R 6 . -OR 5 , 
-(C^Jcyctoalkyl. -{CrCeJheterocyclyl, -COzR 8 . -CONR 5 R fl and-CONRW; R 2 is hydrogen; 
and n is 2. 

15 The present Invention also provides a compound of formula 1 wherein R 1 Is selected 

from the group consisting of -(C 3 -C 7 )cycloalkyl and -(CrCsJheterocyclyl, optionally substituted 
by one to three moieties independently selected from the group consisting of hydrogen, 
halogen, hydroxy, -CN, -(C-Cejalkyl, -NR^ 9 , -OR*, -(C^Jcyctoalkyf. -{(^Jheterocyclyl, 
.. -C02R 6 ,-CONR 9 R 6 and-CONR 9 R 8 ;R 2 is hydrogen; and n is 2. 
20 The Invention also contemplates compounds of formula 1 wherein R 1 is selected from 

-0(Ci-C a )alky|, -OfCj-C^cydoalkyi. and -OfCrCsJheterocyclyl, optionally substituted by one 
to three moieties independently selected from the group consisting of hydrogen, halogen, 
hydroxy, -CN, -{C,-C«)alkyl. -NRW, -OR 6 . -(CrOcycloalkyl, -(CrCyheterocyclyl. -COjR 6 .' 
-CONtfR 8 and-CONR 9 R e ; R 2 is hydrogen; and n is 2. 
25 One embodiment of the invention is a compound of formula 1 wherein R 1 is -NR'R 6 - 

optionally substituted by one to throe moieties independently selected from the group 
consisting of hydrogen, halogen, hydroxy, -CN, -{CrOalkyt. -NR 8 R 6 . -OR 6 , 
-(Cs-CrJcycloalkyl. -(Cj-C.Jheterocyclyl, -CC^R 9 . -CONRW and-CONR 5 R > ; R 2 is hydrogen; 
and n is 2. 

30 A further embodiment of the Invention Is a compound of formula 1 wherein R 1 is 

selected from -SR 7 . -SOR 7 . -S0 2 R 7 , and -SO^N^R 8 - optionally substituted by one to three 
moieties Independently selected from the group consisting of hydrogen, halogen, hydroxy. 
-CN, -(C-CJalkyl, -NR'r 6 . ^R 9 , -{C^Jcydoalkyl, -(CrOheterocydyl. -COjR 9 . -CONFER* 
and-CONRV; R 2 is hydrogen; and n is 2. 

35 The present invention also provides compounds of formula 1 wherein R 1 Is -COaR 6 

-CONR°R B , -NHCOR 5 , -NR^ONRW, or -NR 5 ^ 7 , optionally substituted by one to three' 
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moieties independently selected from the group consisting of hydrogen, halogen, hydroxy, 
-CN, -(C-CeJaHcyl, -NR'R 6 , -OR*, -(CrC,)cycloalkyl. -(CrCeJheterocydyl, -COjR 8 , -CONR'r 6 
and-CONRV; R 2 is hydrogen; and n is 2. 

Also provided is a compound of formula 1 wherein R 2 is hydrogen or -(d-CeJalkyl. 
5 optionally substituted by one to three moieties independently selected from the group 
consisting of hydrogen, halogen, hydroxy, -NO* -CN, -(C,-C 6 )alkyl, -(CrCe)aikenyl. 
-{CrOalkynyl. -C=N-OH, -C=NO((C,.Ce)alkyl), -NR'R 8 , -OR 5 . -(Crdjcydoalkyl, 
-{Cj.C»)het8rocyctyt. -COjR 5 , -CONRW, -CONRW. -SR 7 . -SOR 7 . -SOjR 7 , -SOaNR'R 9 , 
-NHC0R 8 . -NR'CONRV. and -NtfSOjR 7 , wherein said -(CrC,)alkenyl and -{CrCe)alkynyl 
10 R 2 moieties may be optionally substituted by one to three R* groups; R 1 is hydrogen; and n is 
2. 

Further provided is a compound of formula 1 wherein R 2 is -{Cj-djcycloalkyl, or 
-(C i .C 9 )heterocyclyt. optionaliy substituted by one to three moieties independently selected 
from the group consisting of hydrogen, halogen, hydroxy. -NO* -CN. -(C-Oalkyi, 
15 -(CzAJalkenyt, -((VCe)alkynyl, -ON-OH. -C«N-0((d-C 8 )alkyl). -NF^R 6 . -OR 6 . 
-{Cj.CrJcycloalkyl. KCrdJheterocyclyl. -COjR 8 , -CONR 8 ^ -CONR 6 R». -SR 7 , -SOR 7 , -SOzR 7 , 
-SOaNROR 9 , -NHCOR 8 , -NR 6 CONR 6 R e . and -NR 6 S0 2 R 7 . wherein said -(CrCeJalkenyl and 
-(CrCeJalkynyl R 2 moieties may be optionally substituted by one to three R 8 groups; R 1 is 
hydrogen; and n is 2. 

20 Another embodiment of the present invention is a compound of formula 1 wherein R 2 

is -C02R 8 and -CONR^ 8 optionally substituted by one to three moieties independently 
selected from the group consisting of hydrogen, halogen, hydroxy. -NO* -CN. -(d-CeJalkyl, 
-(CrCaJalkenyl, -(CrCeJalkynyl. -ON-OH, -CsN-Oad-CeJalkyl), -NRW, -OR 8 . 
-(ddJcycloalkyl. -(Qrdjheterocyelyl, -CdR 8 . -CONR 8 ^. -CONR'r 8 , -SR 7 . -SOR 7 . SO& 7 , 

25 -SOaN^R 8 . -NHCOR 8 , -NRfeONRW, and -NR 8 S0 2 R 7 . wherein said -(CrCeJalkenyl and 
-(CrCeJalkynyl R 2 moieties may be optionally substituted by one to three R 8 groups; R 1 is 
hydrogen; and n is 2. 

The present invention also provides e compound of formula 1 in which R 1 and R 2 are 
taken together with the atom(s) to which they are attached to form a (Cg-CoJcycioaJkyi 

30 optionally substituted by one to three moieties selected from the group consisting of a 
hydrogen, halogen, hydroxy. -NO* -CN, -(C-CeJalkyl. -(CrCe)alkenyl. -(CrC 6 )alkynyl, 
-C=N-OH. -C=N-0(C,-Ce alkyl). -NRW, -OF?, -(d^cycloatkyl, -(CrCeJheterocyclyl. 
-COaR 8 . -CONR^ 8 , -CON^R 8 , -SR 7 . -SOR 7 , -SOjR 7 , -SOaNRV, -NHCOR 8 . -NtfCONRV, 
and -NR 8 SOaR 7 . wherein said -(Crdjalkenyl and -(CrCeJalkynyl moieties of said cyclic 

35 group may be optionally substituted by one to three R 8 groups. 
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The present Invention further provides a compound of formula 1 fn which R 1 and R 2 
are taken together with the atom(s) to which they are attached to form a -(<^)heterocyclyl 
optionally substituted by one to three moieties selected from the group consisting of a 
hydrogen, halogen, hydroxy, -NO* -CM, -(CrCeJalkyI, .(C^)alkenyl, -(CrCeJalkynyl, 
-C=N-0H. -C=I^( C1 ^, alkyl). -NrV, -OR 6 , -(C^JcycloaJkyl, -{C^heterocydyl, 
-CO^, -CONR'R 8 . -CONRW, -SR 7 . -SOR 7 . -SCy* 7 . -SO^tfR 8 , -NHCOR 8 , -NtfcONRW, 
and -NR 5 S0 2 R r , wherein said -(C^Jalkenyl and -(CrCe)alkynyl moieties of said cyclic 
group may be optionally substituted by one to three R 8 groups. 

The present invention also provides a compound of formula 1 in which R 1 and R 2 are 
taken together with the atom(s) to which they are attached to form a -(CrCoJcycloalkyl 
optionally substituted by one to three moieties selected from the group consisting of a 
hydrogen, halogen, hydroxy, -NO* -CN, -<C,-C»)alkyl. ^CrCe)alkenyl, -(CrCeJalkynyi, 
-C=NOH, -ON-OfCVCe alkyl). -NRW, -OR 6 , -(C^cycloaJkyi. -(CrCeJheterocyclyl, 
-CC* 8 , -CONR 5 R 9 , -CONRW, -SR 7 . -SOR 7 -SO* 7 , -SOaNR^R 9 , -NHCOR 9 , -NR 8 CONR 6 R». 
and -Nf^SOsR 7 , wherein said -(CrCeJalkenyl and -{CrOalkynyl moieties of said cyclic' 
group may be optionally substituted by one to three R* groups; and n is 1 . 

The present invention further provides a compound of formula 1 in which R 1 and R 2 
are taken together with the atom(s) to which they are attached to form a -{QrCWheterocyclyl 
optionally substituted by one to three moieties selected from the group consisting of a 
hydrogen, halogen, hydroxy, -NO* -CN. -(C^Oalkyl. -(C^Jaflcenyl, -{CrOalkynyl 
ONOH, -C^Ct-Ce alkyl), -NRW. -OR«, -(C^cycloalkyl. -(C^Jbeterocydyl, 
-CO* 8 , -CONR^ 9 , -CONRW. -SR 7 ,-SOR 7 , -SO* 7 , -SO.NR'r'. -NHCOR 8 , -NR 8 CONR 5 R 9 , 
and -NR'sOjR 7 , wherein said -(CrC 8 )alkenyl and -(C^Jalkynyl moieties of said cyclic 
group may be optionally substituted by one to three R 8 groups; and n is 1 . 

The present Invention also provides a compound of formula 1 wherein R 3 is 
hydrogen. 

Preferably, R 3 is -(Ce-Cwjaryl or -(C.-C^heteroaryJ. optionally substituted by one to 
three moieties independently selected from the group consisting of halogen, hydroxy 
-{CCeJalkyl. -(Ct-Ce^lkyl-PCOXO^-CeJalkyDfe. -(C^o^oalkyi, (C-Cojaryt. 
(C^Jheterocyclyl, -(Ct-CJheteroaryl. -NR^R 8 . -NHSOsCC-COalkyi, -NHSO^C^Jcycloalkyi 
. -NttC-CeJalkylXSOrC-CeJalkyl). -NWC-Ce^kylKSOaCCrCeJcycloalkyl). -0(C,-C,)alkyl 
-O^O^CrCeJalkyl, -(COXQ-CeJalkyl, -(COJCF* -(COKC^oJcycloalkyl. -<CO)(C r C 1 o)ary| , 
-(COKCr^JheterocycJyl. -(COXC^rwteroaryl, -(COJOtCrC.Jalkyl 

-(COP(C3.C w )cycloalkyl. -{COMOrdoJaryi. -(COOtCrC^heterocyclyl' 

35 -(COJOtCOheteroaryl. -(COKC-CBjalkyW^-CeJaikyl, -SO^C^Iky)' 

-S^CeJcycloalkyl. SCfeCFa. SCNH,. SO^C^Jaikyl, -5^(03^^08^' 



20 



25 
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-SOaMad-CeJalkyl^ -SdNflCrCeJcydoalkyi)* -SQjMRW. and 

-S0 2 M{C,.C 8 )alkyKC 6 .C 1 o)aryi : wherein said -(C«rC,o) aiyl or -(0,-0,,) heteroaryl are optionally 
interrupted by one to three elements selected from the group consisting of-(00), -SO* -S-, 
-O-, -N-, -NH- and -NR 8 ; and R 8 and R 6 of said NRV Rfy) group may be taken together 
with the atoms to which they are attached to form a -(CrCsJheterocyclyl. 

Alternatively, the invention provides a compound of formula 1 wherein R 3 is 
-{Ce-CioJaryl, optionally substituted by one to three moieties Independently selected from the 
group consisting of halogen, hydroxy. -(CrOalkyl. -(CrC, 0 )cycloalkyl, -NHS0 2 (C 1 -C 8 )alkyl. 
-NHSOiCCVCeJcycloalkyl , ^((CrC.JalkylXSO^rC.Nkyl). 

-M((C,X 6 )alkyl)(S0 2 (C3.C e )cycloalkyl) 1 -Ofd-Cejalkyl. -O-SO^Ct-CaJalkyi. -SO^C-Oalkyl. 
-^(CrCeJcycloaikyl. -SO^H* -SO^HfCvCfelkyl, -SO^HfCadOcycloalkvl. 
-SOjNacCe^kyDfc -S0 2 N((C 3 -C 8 )cydoa)kyl) 2 , and -SC^RV. 

The invention also provides a compound of formula 1 wherein R 3 is 
-(CLCaJheteroaryl. optionally substituted by one to three moieties independently selected from 
15 the group consisting of halogen, hydroxy. -(C-Oalkyl. -{CrC 1B )cycloalkyl. 
-NHSCyC^lkyl. -NHS02(CrCe)cvcloalkyl . -Nac^eJalkylKSOa-C^eJalkyi). 
^((0^)^X802(0^)0^811^). -OtC-CaJalkyl, OS0 2 (CrCe)alkyl. -SO^C-Oalkyl, 
-SO^CyCeJcycloalkyl, -SOjNHj, -SOjWKd-Oalkyt, -SOaNHfd^cycloalkyl. 
' -S0 2 N((C,A)alM)j.-S0 2 N((CrC 8 )cydoalKyr) 2> arMl^O^ 
20 Further, the invention provides a compound in which R 3 is selected from 

-(Ca-doJcyctoalkyl. -(Crd)heterocyclyl, and -(C,-d)alkyKCrd) heterocyclyl. optionally 
substituted by one to three moieties independently selected from the group consisting of 
halogen, hydroxy. -(d-C 8 )alkyl, -(C-Oalkyl-PtO^C-CaJalkyl^ -(ddojcycloalkyl, 
(C»do)aryl. (C2-C B )heterocycIyl. -(C,-C e )heteroaryl. -NF^R 6 . -NSO^d-dJalkyl. 
25 -NHS0 2 (C J .C (i )cycloalkyl. ^((d-d^kylXSOrd-Cdalkyl), -N((C,^ 

dyalkylXSO^C^cycloalkyl). -0(C,-d)alkyl, -0-SO a (d-d)alkyl. -O-SOrfd-dJalkyl. 
-(COXC-dtelkyl. -(COJCFj. -(COXCrCoJcycloalkyl. -(COXCrCwJaryl. 

-(COXCaAJheterocyclyl. -(COXC,-d)heteroaryl, -(CO)0(d-d)alkyl, 

-(COWCsAoJcycloalkyl, -(CO)0(CB-do)aryl, ^CO)0(Crd)heterocyclyl, 

30 ^CO^CdJheteroaryl. ^CO)(C r C 8 )all<yKXd^)aJkyl. -SO^d-dJalkyl, 

-SO^Ca.CeJcycloalkyl. SOjCF,. SO2NH2, SOjNHfd-dJalkyl, -SOzNH^-dJcydoalkyl. 
-S0 2 N((C 1 -Ce)alkyl) 2 : ^NaCs-dJcycloalkylJj, -S0 2 NR 9 R 6 . and 

-SdNfC^JalkyHCadoJaryt; wherein said -(drC 10 )cycloalkyl, -(CrOheterocydyl. and • 
(C-CeJalkyKCrC,) heterocyclyl are optionally Interrupted by one to three elements selected 
35 from the group consisting of -(C=0). -SO,, -S-, -O-, -N-, -NH- and -NR S ; and R* and R 6 of 
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said NR 6 R* R*(b) group may be taken together wfth the atoms to which they are attached to 
fam a -(Cz-Cs^eterocycJy). 

Also provided is a compound in which R 3 is -{(VC 10 )cycloalkyl, optlonaUy substituted 
by one to three moieties independently selected from the group consisting of halogen, 
hydroxy. -(C^Jalkyl. KC^ioJcycfoatkyl. -NSQrfC.-C^kyl. -WHSO^CrOcycloalkyf 
-N((C,-C 6 )a»cyl)(S0 2 O r Ce)alkyl), -NWCrCeJalkylXSOafCrCeXvdoalkyl), -0(C r C)alkyl, 
-O-SO^-CeJalkyl, -SOrfCrCeJalkyl. -SO^Ca-CeJcycloalkyl, SCWfe, SO^HtA-CeJalkyl. 
-S^NHtQpCeJcycloalkyl. -SC^KC-Oalkyl^ -SQ 2 N«CrC 8 )cycIoalkyl) 2 , and -SO^RW. 

•me Invention further provides a compound in which R 3 Is -(C^Jheterocydy) 
optionally substituted by one to three moieties independently selected from the group 
consisting of halogen, hydroxy. -(C r Ce)alkyl. -(CrC 10 )cycloalkvl. -NSQ^-CeJalkyl 
-NHSCMCrOcycloalkyl, ^^0^30^^), 
-NaCCeJalkylKSO^Ce^oalkyl). -O^-Ce^kyl. <>-S0 2 (C r C e )alkyl. -SO^-CeJalkyl 
-S02(CrC 8 )cycloalkyt. SO&H* SO^H^-CeJalkyl, -S0 2 NH(C 8 -C 6 )cycloaikyl. 
15 ^OjNKCvCBjalkyl^-SO^ttCrCe^doalkyl^and-SOzN^R 8 . 

The Invention further provides a compound In which R 3 is -{C^-CJalkyHCVC,) 
heterocyclyl. optionally substituted by one to three moieties independently selected from the 
group consisting of halogen, hydroxy. -(C-C^alkyi, -(CVC M )cydoalky1. -NSOrfC^Jalkyl 
-NHSOKC^^oa.^, -N((C^e)a.kytXS0rC^)ancy„: 
-Nac^OalkyDtSQ^C-CeJcycloalkyl). -0<C,-C e )alkyl. -O-SOrfC-Oalkyl, -SOrfC-Oatkyl 
-SO^CVOcycloalkyl. SQ2NH2, SO^H^-CeJalkyi, -SOaN^C-CeJcycloalkyi' 
^©^((CCsyalkyrfc. -SOjNifCs-CeJcycloalkylfe and -S0 2 NR 8 R*. 

Moreover, the invention provides e compound of formula 1 wherein R 3 is -(C-CJalkvl 
optionally substituted by one to three moieties selected from the group consisting of halogen, 
hydroxy. KC,-C 8 )alkyl. -(^-CeJalkyW^C^kyl),. -(C a -C 10 )cycloalkyt. (Ce-C^ary! 
(CrCJhetemcyclyl. -{C^Jheteroaryl. -NR'r 6 , -NSO^-CsJalkyl, -NHSO^C B )cycloaJkyl 
-Na^-Ce^kylKSCVC^Jalkyl). ^((C^lkylXSO^^cycJoalkyJ). -O^-CeJalkyj' 
-^(CrCeJalkyl. -(COXC-Oalkyl. -(CO)CF 3 . -(COXCrC^Jcycioalkvl. -^CO)(C 6 -C 10 )afy| , 
-(COXCVOheterocyclyl, -(COXC^Jheteroaryl, -{CO^C^JaJky),' 

30 -(CO^CC^oalky.. -(COKXC^^ryl. -(COPCC^Jheterocyclyl. 

-(COO^C^teroaryl. -(COXC^JalkyW^^lkyl. -SO^-CJalkyl 

-SOKC.CeJcycloalkyl. SOjCFj, SO.NH,. SO^H^^Jalkyl. -SO^H(C^)cydoaJkvl' 
-SO^^-Ca^kyDa. -SO.NaCrCeJcycioalkyOa. -SOjNR'R 6 , and 

•SO 2 N(C 1 .C 6 )alkyKC 6 .C 10 )arvl; wherein said -(C-CeJalkyl is optionally interrupted by one to 
35 three elements selected from the group consisting of -<C=0), .so 2 , -S-. -0-. -N- -Nh- and 
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-NR B ; and R 5 and R 6 of said NRV R»(b) group may be taken together with the atoms to 
which they are attached to form a KCrCe)r«terocyclyl. 

Further provided is a compound of formula 1 wherein R 3 is -(Ci-Cyalkyl optionally 
substituted by one to three moieties selected from the group consisting of halogen, hydroxy. 
-(C-CeJalkyl, -(Cs-C^JcydoeJkyl, -NSC^CH^alkyJ, -NHSOrfC^^loalkyl, 
-NWCA^kylXSOrd-Ce^kyl). ^((C,-C 8 )alk)rt)(SQ 2 (<VC a )cy<A)all(vl) > -0(C,-C 8 )alkyl. 
-O-SOK^-CeJalkyl. -SQ^d-CJalkyi, -SO^C^CeJcycloalkyl. -SO^H* SO^H(C,-Ce)alkyl. 
-SQzNHtCrCeJcycloalkyl. -SOjNtf^-Ceyalkylfe, -SC^NaCrCeJcydoalkylfe. and -SOjNRV. 

In a preferred embodiment, R 4 is a substftuent selected from the group consisting of 
hydrogen. (C-CeJalkyl, and ^CrC 7 )(^cloaJkyl: wherein said -<C,-Ce)alkyl and 
-<C*Cr)cycfoalkyl is optionally substituted by one to three moieties independently selected 
from the group consisting of hydrogen, halogen. -<C,-C e )alkyl, -CN. -NR 6 2 , -OR 6 , 
-(C3.Cr)cycloalkyl, -((^C^heterocyclyi, ^OjR 5 . and -CONRW; with the proviso that a 
heteroatom of the foregoing R 4 substituents may not be bound to an sp s carbon atom bound 
to another heteroatom; and wherein R 9 and R a of said -CONR 8 R e group may be taken 
together with the atoms to which they are attached to form a -(C^)heterocycly|. 
In a further preferred embodiment, R 4 is hydrogen. 

Further, the invention provides a compound of formula 1 wherein R 5 and R 6 are each 
substituents independently selected from the group consisting of hydrogen and -(C-CJalkyl, 
optionally substituted as described above. 

In a preferred embodiment, the present Invention provides a compound of the formula 



2 



H 




2 

wherein A is selected from the group consisting of. 
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wherein m is an integer from 0-3 and R 13 Is a substituent selected from the group consisting 
5 of hydrogen, halogen, hydroxy. (C,-Ce)-eIkyl. (CrC^cycloalkyl, ((VC 10 )-aiyl, (C,- 
C,,)heieroa/y1. (QrC^ferocydy/, O-fA-CaHilkyl, 0-«VC7>cydoalkyl. SQHd-Cajalkyt. 
SO^C-CzHqreloalkyl. NHSO^d-CJalkyl, NKd-CBjalKylJCSO^d-Cralkyl^ N((CV 
CJcycloalkylKSOi^-Craikyl)). N^-C^llcylKS^CVCTjcycloalkyl), N(((V 

CyJcyctoaJkylXSO^^Jcycloaikyl). OSO^C-Oaikyf. SOaCFs. SOzNH* SOjNH(C r 
10 Ce)alkyl. SO^H^-^Jcycloalkyl. SOaNR 6 ^. SO^tfd-CeJalkyt)* CF3, CCMd-Oaikyl, CO- 
(CrCrJcycloalkyl, COCF s . CC^d-dJalkyi, 




Abo provided is a compound of the formula 3 
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wherein E is selected from the group consisting of: 




5 wherein R 14 is selected from the group consisting of (Ci-CeMdky!, (CrC 7 >-cyctoalkyl, and (Cr 
C9>heferocydyf t and R 18 is selected from the group consisting of hydrogen, <Ci-C 0 >-a/ky« f (Cy 
C7>-cydoalky» f and (CVC«)-heterocydyl. 

Specific embodiments of the present invention are compounds selected from 
N^1-MethyMi>henyl^thyl)^p 
1 0 trffluoromethyHayrimldm^ 

3-fl2-(2-Oxo-2 ,3-dl hydro-1 H-lndol-5-ylamlno)^tr1fluorom 
methylj-benzenesutfonamide; 

5^4-[3<rrifluoroHnethanesulfonyl^ 
yiamino}-1 ,3-dihydro-indol-2-one; 
1 5 5^4-[(Piperidin^ylmethy^ ,3-dihydro- 

indol-2-one; 

5^4-K1 4WethanesulfonyMperidin^ 
yiaminoH ,3-dihydro-in dol-2-one; 

N^3^-(2-Oxo-2,3^ihydro-1H^dol-5-ylamino)-54rffl 
20 y!amino]^Tiethyi}-phenyl)-methanesuHbnamide; 

3-Oxo^(3^[2-(2M5xo-2,3^ihydrx>.im 
ylamino]-methyl}-plperfdin-1 -y1)-propionMe; 

5-{4-[3-<1 ,1-Oioxo-1 N B -isothiazolidin-2-yl>^rop^^ 
ylamino}-1 , 3-<fihydro-indol-2-one; 
25 5-[4-(2-MethyUurtylamlno)-^^ ,3-dihydro-indol-2- 

one; 

5^4^(1-Methanesulfonyli>lperi 
ylaminoM ,3-dihydro-indol-2-one; 
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N-{2-{2^2-Oxo-2>dIhyd^ 
y!amino]-ethyl}-rnethanesuffonafnide; 

^4-p-{2<)xo*2 l 3-dihydro-W^ 
ylamInoH)utyl}-rnethanesulfonanild0; 
5 5^4-[(1-MethanesulfbnyH?iperid(n-4-yjm 
ylaminoJ-1 ,3-dihydrcHndoJ-2-one; 

N^thyl-N^^^-oxo-^S^^ 
• 4-ylaminoJ^thyf}-nnethanesu!fbnaiTiide; 

MethanesuHbnte add 3-ff2-(2-oxo-2,3-dffiydro-1 l+4ndol-5-y(amino)^trifluoromethyl- 
10 pyr^klin^yIaminoJ-m^hyf}-phenyl ester; 
N-{3-p-<2-Ox<>.2>dl^ 
yIamfno]-propyO-methanesulfbnamide; 

5-{4-[(4-Methanesulfbn^ 
ytaminoH f a-d!hydro-indol-2-oae; 
1 5 N-(4-Fluofo-3-{[2-{2-oxo-2 f 3-dihydro-1 H^ndoK5-ylamlno)-5-trffluorom8thyI-pyrifnidJn. 

4-ylaminojH7iethyf}-phenyl)^ 

5^4-[(5<)XMTK)rpho!ln-2-y1melhy!^ 
dlhydro-lndol-2-one 

^4-Methoxy-3-fl2-(2K>x^^^ 
20 pyrimldln-4-yfamfno^^ 

N-(4-Methyl-3-{[^ 
4-ylamino]-methy^phenyl)-nwthanesulfonamlde; 

5-^3-Mefhane$uIfonylm€M^ 
1 ,3-dlhydro-indol-2-one; 
25 &{4^(4-Trffluoroacet^ 
yfamlnoH f 3-dlhydro-lndol-2-one; 

5-{4-[(1-Methanesulfonyt^^ 
ylaminoH ,3-dlhydro-lndoI-2-one; 

r*-Methy«-N-(4-methyf-3-{I2-(2K)Xo.2 f 3^lhydi^1 H-indol-5-ylamIno)-5-trifluoromethyl- 
30 pyrimJdln^ylamlno]-^^ 

yteunlno}-1 ,3-dlhydro4ndol-2-one; 

N^thy^342^2-ox^ 
4-ylamino>propyl}-methanesulfonamide; 
35 ^^2K1^ethanesulfonyH?iperidin-2-yl)-ethyla^ 
ylaminoH ,3-dlhydro-fndol-2-one; 
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M^(4^franesutfonyH?y^ 
ylamino}-1 ,3-dthydro-tad^ 

{2£-Dfmethyf-342^2K>xo-2,3^^ 
4-ylamino]-propyl}-carbamic acid tert-birtyl ester; 
5 544-(3~lsopropoxyi>ropylam^ ,3-dihydro- 

indot-2-one; 

5^4^(14AethyH?lperW^^ 
1 ,3-dlhydro-lndoV-2-one; 

5^4-[(TetjrahydrtH>yra^ 
10 dihydro-indol-2-one; 

5-[4-{2^thyrtutytamkio>5-^ 

one; 

5^44(Tetrahydro-furaiv2R-ytme 
1 ,3-dIhydro-indol-2«one; 
1 5 5444(Tetrahydro-turan-2S-ylmethyl)-amir» 
1 .S-dlhydro-lndol^ne; 

5^4-[(5-Methyl-fa^ 
dihydro-lndol-2-one; 

5^4-[(1-MethanesulfonyH3y^ 
20 ylamino}-1 ,3-dfhydro-indol-2-one; 

5^4-[(Adamantan-2-ytanethyl)^ 
dihydro-!ndol-2-one; 

5^(Adamantan-2-ylmethy^amta^^ 
dihydro-indol-2-one; 
25 5-[4-(2-Methoxy-2^ethyl^rop^ 
d!hydro-indoI-2-one; 

5K4-[(e/tfo*Bicyclo(22J^ 
yf aminoJ-1 t 3-dihydro-lndol-2-cne; 

(34P^2^xo-2,3^ihydnMm^ 
30 methyl}-benzyf)-phosphonic acid dimethyl ester; 
5-[4-(3-MethyI-buty!am 

one; 

5^4-[(2-Hydroxy<ydohe^^ 
dihydro-lndol-2-one; 

35 N-(4-Methoxy-3-{t2-(2-oxo-2 f 3-dlhydro-1 H-indol-S-ylamino)-5-trifluoromethyl« 

pyrimidirv4~yiamtoojHTi 
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5W(4^thanesu!fonyl^rp^^ 
ylamtnoH,3<llhyclro-inclol-2-one; 

^4^4KPropane-2HSulfbnyIHno^^ 
pyrimidin-2-ytamlno)-1 ,3-dlhydro-indo»-2-one; 
5 ^^(^Acetykrorpholi^ 
1 ,3KJihydro-indot-2-one; 

5^4H(4^ptonylnmorpholln-2-vlmethyl>amfcw^ 
ylamlno}-1.3-dlhydro-lndoI-2-one; 

5-(4^2,2^imemyH>r^^ 
10 pyrimJdin-2-ylamino)-1,3-dfliydro.lndol-2-one; 

2^2<ba>2,3^ihydro-1H-indoI-^^ 
methyf}-morpholinB-4-carboxylic acid methyl ester, 

544-[(4^ethoxyacetyl-mo^ 
ylamino}-1,3-dlhyclro-indo»-2-one; 

1 5 ^(S-Etoanesulfonyl-benzyl^^ ,3- 

dihydro-indoJ-2-one; 

544-I(4^emanesuHbnyk^ 
2-ylamino}-1,3-dIliydfO-indol-2-one; 

H4-I(4^ethanesulfonyl^^^ 
20 ylamino r 1,3-dihydro-lndol-2-one; 

5K4-[(Pyrimidin-2-ytmetW^ 
indoI-2-one; 

H4-I(PynKln-2-ylmemyl^ 
fndol-2-one; 

26 *H4-Fluoro-3KP^xo-2,3^^ 
4^amino]Hrethyl}^henylH^ 

M4^(1^thanesu1fonyl-plperidin^y^ 
yianifnoM.3-dihydro-indoJ-2-one; 

5^(44s(*utyr^moipho^^ 
30 ylaminoM,3-dihydKrtndol-2-one; 

6^-(3.3^imemyl-2^xcHbutylamino)^trifluoromethy1^yrimW 
dihydro-indol-2-one; 

5-t4-{1 2^inwthyl-propyla^ ,3-dlhydro- 
indol-2-one; 

35 ^I^ 2 ^ethoxy-1-memy»^thylamino)-5-trifIuoromemyJi>yrlmW^^ ,3- 

dihydro-lndol-2-one; 
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54H?^1,1-Dioxo-1D B -lsothi^ 
ylam1no}-1 ,3-dIhydro-lndol-2-one; 

5-[4^3-Methylajnino-propylami™^ 
indol-2-one; 

5 5^4^(Pyridin-3-ylmetty t 3-dihydro- 

lndcrt-2-one; 

5^4-[(6^ethanesulfan^ 
ylamino}-1 f 3-dihydro-indol-2-one; 

5-{4-p^1 f 1-Dloxo-1^6-lsathiazolW 
10 ylamlno}-1 ,3«Jihydr<Hndol-2-one; 

5-[4^1R^henytethylamiro 

2-cne; 

5-(4-lsopropylamino-5-trffluoro^ 
5K4R-sec*utylamlno-5-trifluorom©thyl-pyri^ 
15 5-(4S^ec-Butylamino-5-tiffl^ 

5^4^2-Methylamlno-ethylamino>5-trtfIuoromethyl-pyrim ,3-dihydro- 
indol-2-one; 

6^4-(1S-Phen^^yfamho>-5-tiifluor<xneth^ 

■ 2-one; 

20 5^4-[(2^ethanesulfbnylme%Mhto 
2-ylaminoH ,3-dihydro-hidoW-one; 

5^4-Propylamlno-5-trifluoromethyIi>yrlm idin-2-yIamino)-1 ^-dihydro-lndol-2-one; 

5-[4^2-Hydroxy-1-meihy»-ethyI^^^ 
dlhydro4ndol-2«one; 

25 5-[4-(1 -Hydroxymethyl-propytam lno)^trffluoromethyl-pyrimldin-2-yl amino]- 1 ,3- 

dlhydro-indol-2-one; 

5-{4^(5^ethanesuffonyl^y^ 
ylaminopl ,3rdfhydro-indo1-2-one; 

5^4-[(PyricUr^4-ylmethyi)-am 
30 lndol-2-one; 

5-{4-<1 ,3^lmethyl-butylamino)-5-trffl ,3-dihydrxv 
indol-2-one; 

N-lsopropyl-l^3-I2-{2-ox^ 
pyrimfdin-4-yfamino]^ropy!^ 
35 5-{4-(1 S-Hydroxyniethyl-2HTieihyl-prop^ 

yIamfnoJ-1 ,3-dlhydr<Hrulof-2-one; 
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rW^yctohexyl^^^KJX^.aKJihydro-l H-lnck)l-5-y)am!no>-54rff!uorom8thyt- 
pyrimidin^ylaminohjro^^ 

5-[4H1Z3,4-Tetrahydro-naph^ 
ylaminoJ-1 % 3-d»iydn>-ifxlol-2-one; 
5 5-{4-[{1 -Methara^ulfonyl^yn^ 

yiamino}-1 ,3-dihydro-indol-2-one; 

544-{(3-MethyWhk>phej>^ 
1 ,3-dihydro-indoF2-one; 

5-{4-[(1-Methanesulfonyl-pyr^^^ 
10 ylamino}-1,3-dihydro-indot-2-one; 

5-I4-(2-Hydroxy-1S^henyl^ 
dihydro-Indol-2-on©; 

5-[4-(24*yciroxy-1S^etty^ 
dihydro-lndoJ-2-one; 
15 5-[4^1R-Hydroxymethy^ 
dihydro-indoJ-2-one; 

5-[4^1-Pyriml<nrv4-yj^thylamino)-5-trlfluoro 
indol-2-one; 

H4-(1,1nDioxo-tetrahydro-1-thiophen^yfam 
20 ylamlnol-l.a-dlhydro-indol^-one; 

5-{4-{(1 H-lmldazoW-ytmemyt)-^ ,3- 
dlhydr<Hndo)-2-one; 

5H4^2-PiperidIn-2-yl-efo^^ 
lndol-2-one; 

25 5^4~(lsobiityt-methyi-a^ >dlhytirctfndoJ- 

2^one; 

N-Methyl-N-{3^l2-{2-oxa-2 f 3-dihydro-1 H-fndol-5^amIno)-5^uoromethyH)yr{micr^ 
4-ylambioJ^ethylhphenyl)-methanesurfbnamide; 

N-Ethyl-NK3^2-oxo^2 f 3^^ 
30 y!amlnoJ-methyi}-phenyt^ 

5^4^2^ethanesulfonyM>enzy1^ 
dIhydro-indoI-2-one; 

N-lsopropyl-N-(3^-(2w^ 
pyrfmldfa-4-ylamfno]-meth^ 
35 5-{4^(3A5,6-Tetrahyi^ 

pyrtmidin-2-yIaminoM ,3-dihydro4ndoL2-one; 
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5-{4~[(1-PyrfmldIrv2-^ 
ylamlnoH ,3^ihydro-indol-2-one; 

5^4^2R-{1-Methanesui^ 
ylamlnoH ,3-dihydro-indol-2-one; 
5 5-{4-pS-{1 -MethanesuffonyV^iperid^ 

ylamino}-1 ,3-dihydro-indol-2-one; 

5^4-(3-Afethyteutonyl^ 
dihydro-indol-2-one; 

544-(1S4tydroxymethyl-3-m^ 
10 ylamino]-1 f 3-dihydroHndol-2-one; 

5-[4-<2-Hydroxy-1 R-methyl^thy[amino}-5-t^ ,3- 
dlhydro-indol-2-one; 

5H4^1R4*ydroxymethyK^ 
ytam6no]-1 ,3-dihydro-indol-2-one; 
15 N-Ethy1-N-{3-[2-(2-oxo-2 l 3-dihydro-1 H-indol*ylaminoy5-trffl^^ 

ytamIno]-propy^methanesutfonamide; 

5-{4-I(1«Methanesulfonyl-py^ 
ylamlnoH ,3-dihydro-indol-2-one; 

5-{4-(1 S-Hydroxymethyl-prop^ ,3- 
20 dfcydrcH'ndol-2-one; 

5-[4^3>DInltro-benzylam^ 
indol-2-one; 

N-(2^[2-<2^xo-2,3KJlhydra-1H^ 
ylamirK)]-methyl}^henyl)-methanesulfonamlde; 
25 N-!sopropyl-N-{2-f2-(2-oxo-2 l 3-dihydrt)-1 l+lndoW-ytamlno^ 

pyrimldirh4-ytamino]^thyl}-methane8ulfonarnlde; 

5-[4-{2-Hydroxy-1-pheny1-^ 
dihydroindoJ-2-one; 

5-[4-{1R-Hydroxymethyl-3-mett^^ 
30 1,3-dniydfO-lndol-2-one; 

5-{4-(1S-HydrT>xymethy^ 
1 ,3-dihydro-indol-2-one; 

5-{4-[(1-MethanesuIfOT^ 
ylaminoH ,3-dihydro-indof-2-one; 
35 5^4-((1-MethanesulfonyI-p^ 
ylamlnoH ,3-<Hhydro-indol-2-one: 
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5-[4^Methyl^yridin-2-yimethyl^ 
dihydro-lndol-2-one; 

MM(3^ethanesulfbnyI^nzyl^ 
ylamino}-1 ,3-dihydro-indol-2-one; 
5 N-Methyl-N-(2«(I2-(2-oxo-2,3-dihydro-1 H4ndol-5-ylamino)-5-trifluoromethyl-pyrlmidi^ 

4-yiaminoHiiethylH)henyl}™e 
5-[4^MethyH>yricB^ 
dihydno-indol-2-one; 

544-[(14Wethanesulfonyl-p1per^ 
10 pyrimidirv2-y!amirK>M^ 

5^Methyt-pyridin^ 
dlhydro-lndol-2-one; 

5-(4^ydopentylamino^trifluor^ 
5-[4-(2,6-Dtaethoxy^ 
15 indol-2-one; 

5-(4-I(1 ,5-DimethyM H-pyrazd-3^methyl)-am!no]-5-trifluoram 
yiamino)-1 ,3-dihydro-indql-2-one and 

5-[4K2-lmidazoM-yl^myiamino^^ 
" indol-2-one. 

20 Certain preferred embodiments of the invention are compounds selected from: 

5K4^(1-Methe^esulfonyl-piperi^^ 
yiamino}-1 t 3-dihydro-indol-2-one; 

N-Methyl-N^2-[2^2^xo-2,3^ihydi^ 
4-ylamino]-ethyl}-methanesulfbnamide; 
25 hWVlethyWH^^xo^^lhydro-imndoI-S-yia 
4-ylamino]i>ropyi}-methanesulfonamide; 

5^4-PK1-Metham»ulfonyli^ 
ylaminoH ,3-dihydro-indol-2-one; 

5^4-[(BI<^o[2£.1]hept«5^rv2^ 
30 ylamino}-1 ,3-dihydro-indoK-one; 

5^4-<3-Memyi-butylamino)-5^u^^ 

one; 

5^4H(1-MethanesurfonyHDlperidln-3-ylmethyl)-amlno 
yfamlnoH ,3-dihydro-fndoW-one; 
35 N-lsopropyW^^3^-(2-oxo-2 > 3^ydro-1H-indoI-5-ylam 
pyrlmldin-4-^amino]i)ropyl}-methanesuIfonamide; 
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N-C^lohexyWHHZ^-oxo^.S^ 
pyrimldirnl-ylaminol-pro^ 

5-{4^2-(1-Methanesulfonyt-pip^^ 
yfamino}-1 ,3-dlhydro-indol-2-on©; 
5 Wsopropyl-N-{2-I2-(2-o^ 
pyrimWin-4-ylanifno]-e^ 

M4^(1-MethanesuffonyH>yr^ 
yiamino}-1 »Mihydro-indol-2-one; 

5-(4-Cyclopentylamfno-5^u^ 
10 EthanesulfonJc add methy!43-[2-{2-oxo-2 f 3-dihydro-1 HAndol^ylam'moyS' 

trifluoromethyJ-pyrimfdir>4-^ 

2£,2-TiifluQro-N^^ 
trffluoromethyHpyrimidin^ 

N-Methyl-N-{2-{2-^^ 
15 4-yiamino]-ethyl}Hnriethanesuffonamide; 

5^4-Cyc!obutylaminc>-5-tri^ 

5^4H2-Hydroxy-2-(1-methan^^ 
pyrimidin-2-ylamlno}-1 ,3-dIhydroHndol-2-one; 

3-Oxo^3-fl2K2K>xo-2 f 3-dih^^ 
20 ytamlm>l-methyl}-piperidjn-1-yl>^ropionltr0e; 

&W(1-Memanesulfony1-p^ 
yfaminoH t 3-dfhydro-indoI-2-one; 

5-{4-[(4-MethanesuHbnyl-mo^ 
y!amino>-1 ,3-d!hydro-?ndol-2-one; 

25 ^4-[(5-Oxo-morphoJin-2^ 
dihydro-indol-2-one; 

6^4-[(1-Methanesu»fonyl-pyTOfldin-3-yfmethyl)-am 
ylamlnoM ,3-dlhydro-lndol-2-one; 

5-[4-(3-lsopropoxys^ ,3-dfhydro- 
30 fndol-2-one; 

^4-[(Adamantarv2-ylm^ 
dlhydro-Indol-2-one; 

NK2,2-Dimethyl-3-[2-(2-oxo-2 f 3-dlhydro-1 H-indo^ylamino)-5-trifluoromethyt- 
pyrtmldin^ylamlnohpropylHTtethanesuIfcmaniidB; 

35 ^4^(1-Hydroxy<^lopent^ 
1 t 3-dihydro-lndoJ-2-one; 
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5^4-[(4-Hydroxy-tetrah^^ 
ytamino}-1 ,3-dihydro-indol-2-one; 

5-{44(2-Hydroxy^loh8xy!mefo^ 
dihydix>-lndo!-2-one; 

5 5-{4^3^8thanesu!fOTy!-pro^ f 3- 

dihydro-lndol-2-one; 

5^4-[(1-Pyrfmidin-2-^ 
ylammoH ,3-dIhydro-lndol-2-one; 

3-p^2-Oxo-2,3-dihydro-1 Wndo!-5-ylamlno)-5-tr^ 
1 0 propionic acid ethyl ester, 

5^4-[(1-Ethyl^xoi>yrTolidm^ 
ylaminoM ,3-dihydro-JndoK2-one; 

2,N-Dimethyf-NH2-|2K2^o^ 
pyrimidin^yIaminoJ^yl}-butyramcde; 
1 5 2-l^oxy-N^methyl-N-{3-l2-(2-oxo-2 l 3-dihydro-1 H4ndol-6-ylamino)^trifluoromethyl- 

pyrimldin^yiamino]-propyl}-acetamide; 

5^4-(2^1-Acetyl^iperidin-2-y0^^ 
1 ,3-dihydro-indol-2-one; 

5^(1-Methanesij[fony^ 
20 • yiamfno}-1 t 3-dihydro-lndol-2-one; 

5^4-[(1-Methanesulfonyl-pyrrolklin^ylmethyl>am 
ylaminoH ,3<fihydfo-indol-2-one; 

5K4-[(14yimidii>2-yl^lpeM 
ylamino}-1 ,3-dihydro-indoi-2-one; 
25 3-{[2^2-Oxo-2,3-dIhydro-1 H-hdoi-5-ylamino)-5-trifliJoromemyl^yrim idin-4-ylamfno]- 

methyl>-benzenesulfonamlde; 

l^3-fl2-<2<>xo-2>dihy^ 
ylamino]^ethyf}-phenyI>-fnethanesuffonamlde; 

N-(4-Methoxy-3-{p-(2-oxo-2,3-dihydro-1 H-indol-5-y1am[no}-5-trifiuoromethyl- 
30 pyrimkHn-4-ylamlno]H™^ 

5-{4K34Wethanesulfonylmethyl^^ 
1 ( 3-dihydro-tadol-2-one; 

N-MethyWsi-^ethy^ 
pyrimidin^ylamino^e^ 
35 5^4-[(4^ethanesuffbnyH^ 
yfamino}-1 ,3-dihydro-indo«-one; 
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54H(5-Methyl4uran^ 
dihydro-indol-2-one; 

methyi}-benzyt>-phosphonic acid dimethyl ester; 
5 5-{4H(Pyridin-2-^ ,3-dihydro- 

Indol-2-one; 

5-15-Trffluorome^ >3- 
dihydro-indol-2-one; 

544^3-Ethanesulfbnyl^n2y!amlm))-5-trffl 
10 dfriydro-ifidol-2-one; 

5H4-[(Pyrimidirh2-^ 
indo!-2-one; 

5^4-[(PyrazirH2-ylmethyl)-am^ 
indol-2-one; 

1 5 N^4-Fiuoro-:H[2-(2^x^2 f 3KJ^ 
4-ylamino]^ethyfH>henyl)-N^ 
5-{4^(Pyridin*yto^^ 
indol-2-one; 

5^4-[(6-Methanesuffonyl-pyrM^ 
20 ylamino}-1 ,3-dihydro-{ndol-2-one; 

5-{4-[(2^ethanesu!fonylm^ 
2-y1amlno}-1 ,3-<tihydro-indoW2-one; 

5^(54/leihanesulfbn^^ 
ylamino}-1 f 3-dihydro-lndoW-one; 
25 5^4-I(3-Methyt-thiophe^ 
1 ,3-dihydro-irKk)l-2-one; 

5-{4-[(1 mmidazol-2-ylmethyl)^ ,3- 
d{hydro-lndoJ-2-one; 

N4AethyM*K3^I2^2^xo-2,3^ 
30 4-ylamino]Hrneth^HDhenyiHnettianesulfonamJde; 
54M2-Methanesuto>nyU)enz^ 
dihydro-lhdol-2-one; 

N-(2-fl2-(2^o-2;Wih^ 
ylamfno]-methyl}-pheny))-methanesulfonam[de; 
35 N-Methyl-N-(2-{p-(2-oxo-2 f 3-dihydro-1 H-Iralol-&-ylamirK>)-5-trffl^ 

^ylamlnoy^eth^phenylVmethanesutfonamide; 
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5-{4-{(1 ,5-DfmethyM Hi>yrazol-Sortmethyf)-amlru>^ 
ytamfno}-1 ,3-dihydro-indoW-one; 

5H4-(2-lm}dazoM-yfHathy!am^^ ,3-dihydro- 
indd-2-one; 

5 N-{5-Methyl-2-{I2-(2-oxo-2 l 3-dihydrt>-1 H-indol-5-yiamino>5-ti1fluoi^ 

4-yfamirol-methyl}-ph 

5^4-[(3^ettyt-pyrkHrv^^^ 
dlhydno-lndoI-2-one; 

5-[4^3-MethanesuJfony«-beri2yfarnirK)> ,3- 
10 dihydro-indol-2-one; 

5^4l(lsochroman-1-ylmethyl)<^ 
dlhydn>4ndd-2-one; 

5-{4^2-(Pyridin-3-ylox^^ 
dfhydro-indol-2-one; 
15 5^4-{2-(6-Me%t-pyridln-2^^ 
dihydro-indo«-one; 

5-{4-[(2,3^!hydro-benzo[1^ 
ytamino}-1,3-d[hydrD*do«-one; 
5^4-I2-(4-Methyl-1H^ 
20 yfaminoH.3-dihydro-indo!-2-one; 

5-{4-[2-(1 H-Benzoimldazol-2-y1)^thy1am^ 
1 , 3«dihydro-jndol-2-one; 

544-[(5-Phenyt-4H^1£,4]Wa^^^ 
ylamlnoH .3-<fihydro-lndol-2-one; 
25 S^^S-Methyl-imklazop.l -b]thlazo^y!methyl>amino>^^ 

y!amino)-1 ,3-dihydro-indoI-2-one; 

N-MethyM>H2^emy»-6^^^ 
pyrimidin^ylamino]^ethyl}-phenyl)-mettianesulfonarnide; 

^2-^tethyl-6-{I2-{2-oxo-2 f 3-dihydro-1 H-Indo)^ylamlno)-5-trffluoromethy|.pyrim^ . 
30 4-ylaminol^ethyf^phenyl>HTTethanesulfonam 

NK3-MethanesulfQnylamino-5-^^ H-indol-5-yfamIno)-5- 
trffluoromethyH>yrtmIdto^ and 

N-Methyl-N^3^-(2-ox^^ 
4-ylamlno]H7iethyi}^yri^^ 
35 Preferred embodiment of the present Invention are selected from 
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5H4-{3^ethanesulfbnyH)OT > 
dfhydro-fridol-2-one; 

Ethanesulfonic add methyK342-(2-oxo-2.3^ih^ 
trffluoromethyH>yrimfdta^ 
5 5^(lsochroman-1-ytmett^^ ,3- 

dihydro-indol-2-one; 

dihydro-ind<rf-2-one; 

3^J2-(2-Oxo-2 ( 3^ihydro-im^ 
10 methyl}-benzenesulfonamfde; 

5^4-{(14/lethanesulfony!^ 
ylamino}-1 ,3-dlhydro-bdoW-one; 

N-ft^p^^o-^S^ihydro-IH^^ 
ylamino]>methyl}-phenyl)-methanesulfonamld0; 
1 5 N-Methyf-N^^^-oxo-^S-dlhydro-l Hnndol-S-ylamino)-^^ 

4<ylamino]-6thyl}-methanesuffonamid©; 

5^4-{(4-Methanesutfony^ 
ylamino}-1 ,3-dfhydro-indol-2-one; 

5-[4^34tfethanesuifony!methyLbe^ 
20 1,3-dihydro-indol-2-one; 

5{4-{(1^ethanesulfonytyy^ 
ylamino}-1 f 3-dihydro-indol-2-one; 

N-Methy^3^2^^ 
4-ylammo]-propyl}-methanesulfbnamide; 
25 5-{4-p-{1 ^ethanesulfonytyiperidin-^^^ 

ylamlno}-1 ,3-dihydro-indol-2-one; 

5-{4-[(4-Methanesulfony!^ 
yfamihoJ-I.S-d^ydro-indo^-Ofie; 

&*H3-ls°propoxy-propylam 
30 indoJ-2-one; 

M4-[(5-Methyl-furan-2-y!me^^ 
dihydro-indol-2-one; 

5-{4-l(Blcydo[2.2.1]hept-5-en^ 
yiaminoJ-1 ,3-dihydit>-indoI-2-one; 

35 N-(4-Ruoro-3-{I2.(2-oxo-2 t 3-dlhydro-1 H-Indol-5-ylamino)^-^ 

4-y!amlnoHTiethy(h>te^ 
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5-{4-[(1-Methanesulfonyli>ipen^ 
ylamlnoH ,3-cfihydro-lndol-2-one; 

5^4-{(6-Methanesulfbnyl-pyridin^ 
ylaminoM ,3-dihydro-indol-2-one; 
5 5^4-[(5-Methanesu!fbny^ 
yf am!no}-1 f 3-dfhydro-indol-2-one; 

$44^24tethanesulfbn^ 
dihydro-indol-2-one; 

5K4-[(1-Pyrtrnidliv2-yf-pfperfdin-3-yfm8th^ 
10 y!aminoH-3-dlhydrcHndol-2-Qne; 

5^4-p^1-Methanesutfoh 
ylamino}-1 ,3-dIhydro-lndoI-2-one; 

5^4~P-(1^thanesuIf<myH)Iperi^ 
ylamlno}-1 ,3KHhyditHndol-2-one; 
15 N-<2-{p-{2-Oxo-2,3-dIhy*lro^^ 

ylamlno]HTiethyfH3henyl>4nethane8Uffonamide; 

5-{4-[(1 ^manesulfbnyl-pyrrolidin^ 
yJamfno}-1 t 3-dB^dn>-fndol-2-one; 

N-Methyl-^2-fl2-<2-oxch2 > 3-dihydrD-1 H^nctoI^ytamino)-5-trifluorcm8thyl^yrimldin- 
20 4-y1amino]HTiethy9i^ 

N-Methy!-N^2HTietbyf-^ 
pyrimldin-4-y!amlno]-methyl^phenyl)^ 

5-[4-(2-Hydroxy-lndarHl-^ 
indol-2-one; 

25 5-{4-{(1 -HydroxyK^clopentyJmeth 

1 ,3-dihydro-indol-2-one; 

5-{4-p-Hydroxy-2K1-m8lhanesuJfonyH)iperidin.2-y^ 
pyrimkiln-2-ylamino}-1,3-dih^ and 
^Methyl-N-<3^2-(2-oxo-2,3^ni^^ 
30 4-yiamino]-methylKpyr^^ 

This Invention also relates to a method for the treatment of abnormal cell growth In a 
mammal, including a human, comprising administering to said mammal an amount of a 
compound of the formula 1 , as defined above, or a pharmaceutical^ acceptable salt, solvate or 
prodrug thereof, that is effective in treating abnormal cell growth. In one embodiment of this 
35 method, the abnormal ceil growth is cancer, including, but not limited to, lung cancer, bone 
cancer, pancreatic cancer, skin cancer, cancer of the head or neck, cutaneous or Intraocular 
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melanoma, uterine cancer, ovarian cancer, rectal cancer, cancer of the anal region, stomach 
cancer, colon cancer, breast cancer, uterine cancer, carcinoma of the fallopian tubes, 
carcinoma of the endometrium, carcinoma of the cervix, carcinoma of the vagina, carcinoma of 
the vulva, Hodgkin's Disease, cancer of the esophagus, cancer of the small intestine, cancer of 
5 - the endocrine system, cancer of the thyroid gland, cancer of the parathyroid gland, cancer of 
the adrenal gland, sarcoma of soft tissue, cancer of the urethra, cancer of the penis, prostate 
cancer, chronic or acute leukemia, lymphocytic lymphomas, cancer of the bladder, cancer of the 
kidney or ureter, renal cell carcinoma, carcinoma of the renal pelvis, neoplasms of the central 
nervous system (CNS), primary CNS lymphoma, spinal axis tumors, brain stem glioma, pituitary 

10 adenoma, or a combination of one or more of the foregoing cancers, (n one embodiment the 
method comprises comprising administering to a mammal an amount of a compound of formula 
1 that is effective in treating said cancer solid tumor. In one preferred embodiment the solid 
tumor is breast, lung, colon, brain, prostate, stomach, pancreatic, ovarian, skin (melanoma), 
endocrine, uterine, testicular, and bladder cancer. 

15 In another embodiment of said method, said abnormal cell growth is a benign 

proliferative disease, including, but not limited to, psoriasis, benign prostatic hypertrophy or 
restinosls. 

This invention also relates to a method for the treatment of abnormal cell growth in a 
mammal which comprises administering to said mammal an amount of a compound of formula 

20 1, or a pharmaceutical acceptable salt, solvate or prodrug thereof, that is effective in treating 
abnormal cell growth in combination with an antitumor agent selected from the group consisting 
of mitotic inhibitors, alkylating agents, anti-metabolites, intercalating antibiotics, growth factor 
inhibitors, cell cycle inhibitors, enzymes, topoisomerase inhibitors, biological response 
modifiers, antibodies, cytotoxics, anti-hormones, and anti-androgens. 

25 This invention also relates to a pharmaceutical composition for the treatment of 

abnormal cell growth In a mammal, Including a human, comprising an amount of a compound of 
the formula 1, as defined above, or a pharmaceutical^ acceptable salt, solvate or prodrug 
thereof, that is effective in treating abnormal cell growth, and a pharmaceutical^ acceptable 
carrier. In one embodiment of said composition, said abnormal cell growth is cancer. Including, 

30 but not limited to, lung cancer, bone cancer, pancreatic cancer, skin cancer, cancer of the head 
or neck, cutaneous or intraocular melanoma, uterine cancer, ovarian cancer, rectal cancer, 
cancer of the ana! region, stomach cancer, colon cancer, breast cancer, uterine cancer, 
carcinoma of the fallopian tubes, carcinoma of the endometrium, carcinoma of the cervix, 
carcinoma of the vagina, carcinoma of the vulva, Hodgkin's Disease, cancer of the esophagus, 

35 cancer of the small intestine, cancer of the endocrine system, cancer of the thyroid gland, 
cancer of the parathyroid gland, cancer of the adrenal gland, sarcoma of soft tissue, cancer of 
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the urethra, cancer of the penis, prostate cancer, chronic or acute leukemia, lymphocytic 
lymphomas, cancer of the bladder, cancer of the kidriey or ureter, renal cell carcinoma, 
carcinoma of the renal pelvis, neoplasms of the central nervous system (CNS), primary CNS 
lymphoma, spinal axis tumors, brain stem glioma, pituitary adenoma, or a combination of one or 
5 more of the foregoing cancers. In another embodiment of said pharmaceutical composition, 
said abnormal cell growth is a benign proliferative disease, including, but not limited to, 
psoriasis, benign prostatic hypertrophy or restenosis. 

The invention also relates to a pharmaceutical composition tor the treatment of 
abnormal cell growth in a mammal, including a human, which comprises an amount of a 
10 compound, of formula 1, as defined above, or a pharmaceutlcally acceptable salt solvate or 
prodrug thereof, that is effective in treating abnormal cell growth in combination with a 
pharmaceutlcally acceptable carrier and an anti-tumor agent selected from the group consisting 
of mitotic inhibitors, alkylating agents, anti-metabolites, intercalating antibiotics, growth factor 
inhibitors, cell cycle inhibitors, enzymes, topoisomerase Inhibitors, biological response 
5 modifiers, anti-hormones, and antf-arafrogens. 

This invention also relates to a method tor the treatment of a disorder associated with 
anglogenesls In a mammal. Including a human, comprising administering to said mammal an 
amount of a compound of the formula 1, as defined above, or a pharmaceutlcally acceptable 
salt, solvate or prodrug thereof, that is effective In treating said disorder. Such disorders include 
cancerous tumors such as melanoma; ocular disorders such as age-related macular 
degeneration, presumed ocular histoplasmosis syndrome, and retinal neovascularization from 
proliferative diabetic retinopathy; rheumatoid arthritis; bone loss disorders such as osteoporosis, 
particularly, postmenopausal osteoporosis, Pagers disease, humoral hypercalcemia of 
malignancy, hypercalcemia from tumors metastatic to bone, and osteoporosis induced by 
glucocorticoid treatment coronary restenosis; and certain microbial infections Including those 
associated with microbial pathogens selected from adenovirus, hantaviruses, Bonefia 
burgdorferi, Yersinia spp., Bordetelia pertussis, and group A Streptococcus. 

This invention also relates to a method of (and to a pharmaceutical composition for) 
treating abnormal cell growth In a mammal which comprise an amount of a compound of 
formula 1, or a pharmaceutical^ acceptable salt, solvate or prodrug thereof, and an amount of 
one or more substances selected from anti-anglogenesis agents, signal transduction 
Inhibitors, and antiproliferative agents, which amounts are together effective In treating said 
abnormal cell growth. 

Anti-anglogenesis agents, such as MMP-2 (matrix-metalloprotfenase 2) Inhibitors, 
MMP-9 (matrix-metalloprotienase 9) inhibitors, and COX-II (cyclooxygenase II) inhibitors, can 
be used in conjunction with a compound of formula 1 In the methods and pharmaceutical 
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composltions described herein. Examples of useful COX-II Inhibitors Include CELEBREX™ 
(alecoxib), valdecoxtt). and rofecoxlb. Examples of useful matrix metalloproteinase inhibitors 
are described In WO 9603172 (published October 24, 1996), WO 96)27583 (published March 
7, 1998), European Patent Application No. 97304971.1 (filed July 8, 1997). European Patent 
5 Application No. 99308617.2 (filed October 29, 1999), WO 98/07697 (published February 26, 
1998), WO 98/03516 (published January 29, 1998), WO 98/34918 (published August 13, 1998), 
WO 98/34915 (published August 13, 1998), WO 98/33768 (published August 6, 1998), WO 
98/30566 (published July 16, 1998), European Patent Publication 606,046 (published July 13, 
1994), European Patent Publication 931,788 (published July 28, 1999), WO 90705719 
10 (published May 331. 1990). WO 99/52910 (published October 21. 1999), WO 99/52889 
(published October 21, 1999), WO 99/29667 (published June 17, 1999), PCT International 
Application No. PCT/1B98/01113 (filed July 21. 1998). European Patent Application No. 
99302232.1 (filed March 25, 1999), Great Britain patent application number 9912961.1 (fled 
June 3, 1999), United States Provisional Application No. 60/148,464 (filed August 12. 1999), 
15 United States Patent 5.863,949 (Issued Januaiy 26, 1999), United States Patent 5,861,510 
(issued January 19, 1999), and European Patent Publication 780.386 (published June 25. 
1997). all of which are herein Incorporated by reference In their entirety. Preferred MMP-2 and 
MMP-9 Inhibitors are those that have litUe or no activity inhibiting MMP-1 . More preferred, are 
those- that selectively inhibit MMP-2 and/or MMP-9 relative to the other matrix- 
20 metalloproteinases (/.e. MMP-1. MMP-3, MMP-4. MMP-5, MMP-6, MMP-7. MMP-8, MMP-10, 
MMP-11, MMP-12. and MMP-13). 

Some specific examples of MMP inhibitors useful in combination with the compounds 
of the present invention are AG-3340, RO 32-3555. RS 13-0830. and the compounds recited 
in the following list 
25 3 "lHK4-fluc^phenoxy)-benzene^ 
propionic add; 

3- exo-3*H-(4-fluore-phenoxy)-benzen^ 
carfaoxylicacid hydroxyamide; 

(2R, 3R) 1-{4-{2-chlort>4-fluoro^enz^ 
30 piperidlne-2-can^xyllcacidhydroxyamide; 

4- ^4-fluoro-phenoxy)-ber»zenesulfonyiamino]-tetra^ acid 
hydroxyamide; 

3-fi4-(4-fluoro-phefK>xy>berttene» 
propionic acid; 

35 4-[4-(4^loro-phenoxy)-benzenesu!fonylamino]-tetj^ydro-p QC |d 

hydroxyamide; 
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3^4-(4-*loroi>henoxy)4>enzenesut^ acid 
hydroxyamide; 

(2R, 3R) 1«[4^4-fluon>-2Hneth^ 
piperidlne-2-carboxyiic acid hydroxyamide; 

5 3^4-(4-fliJO^phenoxyH56nzenesulfonyIH1 -hydroxycarbamoyf-1 -methy»-ethyl>- 

aminoj-propionlc acid; 

34[4-(4-f!uofo-phenoxy)-ben2enesuffbny^ 
yl)-amino]-propionic acid; 

3^o^4^4<htoro-phenoxyH>^^ 
10 caiboxyifc ackJ hydroxyamide; 

3^ndo.344K4-fluorcH>henoxy)-ben2enesu!fo 
carboxyllc acid hydroxyamide; and 

3^4^4-fluoro^henoxy)-benzenesulfonytam add 
hydroxyamide; . 

15 and pharmaceutical^ acceptable salts, solvates and prodrugs of said compounds. 

The compounds of formula 1, and the pharmaceutical acceptable salts, solvates 

and prodrugs thereof, can also be used in combination with signal transduction inhibitors, 

such as agents that can inhibit EGFR (epidermal growth factor receptor) responses, such as . 

EGFR antibodies, EGF antibodies, and molecules that are EGFR inhibitors; VEGF (vascular 
20 endothelial growth factor) inhibitors; and ert>B2 receptor inhibitors, such as organic molecules 

or antibodies that bind to the erbB2 receptor, for example, HERCEPTIN™ (Genentech, Inc. of 

South San Francisco, California, USA). 

EGFR inhibitors are described in, for exampie in WO 95/19970 (published July 27, 

1995), WO 98/14451 (published April 9, 1998). WO 98/02434 (published Januaiy 22, 1998), 
25 and United States Patent 5,747,498 (Issued May 5, 1998). EGFR-lnhibiting agents include, 

but are not limited to, CM033 (Pfizer Inc.), the monoclonal antibodies C225 and antMEGFR 

22Mab (ImClohe Systems Incorporated of New York, New York, USA), the compounds ZD- 

1839 (AstraZeneca), BIBX-1382 (Boehrlnger Ingelheim), MDX-447 (Medarex Inc. of 

Annandale, New Jersey, USA), and OLX-103 (Merck & Co. of Whftehouse Station, New 
30 Jersey, USA), VRCTC-310 (Ventech Research) and EGF fusion toxin (Seragen inc. of 

Hopkinton, Massachusetts). 

VEGF inhibitors, for example CP-547,632 and AG-13736 (Pfizer, Inc.), SU-5416 and 
. SU-6668 (Sugen Inc. of South San Francisco, California, USA), can also be combined with a 

compound of formula 1. VEGF inhibitors are described in, for example In WO 99/24440 
35 (published May 20, 1999), PCT International Application PCT/IB99/00797 (filed May 3, 1999), 

in WO 95/21613 (published August 17, 1995), WO 99/61422 (published December 2, 1999), 
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United States Patent 5,834,504 (issued November 10, 1998), WO 98/50356 (published 
November 12, 1998), United States Patent 5,883.113 (Issued March 18, 1999), United States 
PatBnt 5,886,020 (issued March 23. 1999), United States Patent 5,792,783 (issued August 11. 
1998), WO 99/10349 (published March 4, 1999), WO 97/32856 (published September 12, 
5 1997), WO 97/22598 (published June 28. 1997X WO 98/54093 (published December 3, 1998), 
WO 98/02438 (published January 22, 1998), WO 99/16755 (published April 8, 1999), and WO 
98/02437 (published January 22. 1998). aO of which are herein incorporated by reference in 
their entirety. Other examples of some specific VEGF inhibitors are IM862 (Cytran Inc. of 
Wrtdand. Washington, USA); antl-VEGF monoclonal antibody of Genentech, Inc. of South 

0 San Francisco, California; and angiozyme, a synthetic rtbozyme from Rlbozyme (Boulder. 
Colorado) and Chiron (Emeryville, CaHfornfe). 

ErbB2 receptor inhibitors, such as CP-724.714 (Pfizer. Inc.), GW-282974 (Glaxo 
Wellcome pic), and the monoclonal antibodies AR-209 (Aronex Pharmaceuticals Inc. of The 
Woodlands, Texas, USA) and 2B-1 (Chiron), may be administered in combination with a 
5 compound of formula 1. Such erbB2 inhibitors include those described in WO 98/02434 
(published January 22. 1998). WO 99/35146 (published Jury 15. 1999). WO 99/35132 
(published July 15. 1999). WO 98/02437 (published January 22. 1998). WO 97/13760 
(published April 17. 1997). WO 95/19970 (published July 27. 1995), United States Patent 
5.587,458 (issued December 24, 1996), and United States Patent 5,877,305.(issued March 2. 

1 1999), each of which is herein incorporated by reference in its entirety. ErbB2 receptor 
inhibitors useful in the present invention are also described in United States Provisional 
Application No. 60/117.341. filed January 27. 1999. and in United States Provisional 
Application No. 60/1 1 7.346. filed January 27. 1999, both of which are herein incorporated by 
reference in their entirety. 

Other antiproliferative agents that may be used with the compounds of the present 
invention include Inhibitors of HOI (CI-994, Pfizer Inc.), .MEK (CI-1040, Pfizer Inc.). the 
enzyme famesyl protein transferase and the receptor tyrosine kinase PDGFr. Including the 
compounds disclosed and claimed In the following United States patent applications: 
09/221946 t Rted December 28. 1998); 09/454058 (filed December 2, 1999); 09/501163 (filed 
February 9. 2000); 09/539930 (fifed March 31. 2000); 09/202796 (filed May 22, 1997); 
09/384339 (filed August 26. 1999); and 09/383755 (filed August 26. 1999); and the 
compounds disclosed and claimed in the following United States provisional patent 
applications: 60/168207 (filed November 30, 1999); 60/170119 (filed December 10, 1999); 
60/177718 (filed January 21. 2000); 60/168217 (filed November 30, 1999), and 60/200834 
(filed May 1, 2000). The compounds of the invention may also be used in combination with 
inhibitors of topoisomerase I, e.g., irinotecan (Camptosar®) and edotecarin. Each of the 
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. foregoing patent applications and provisional patent applications is herein incorporated by 
reference in their entirety. 

A compound of formula 1 may also be used with other agents useful in treating 
abnormal cell growth or cancer, including, but not limited to, agents capable of enhancing 
5 antitumor immune responses, such as CTLA4 (cytotoxic lymphodte antigen 4) antibodies, 
and other agents capable of Mocking CTLA4; and antl-proliferatfve agents such as other 
femesyl protein transferase Inhibitors, for example the femesyl protein transferase inhibitors 
described in the references cited in the •Background" section, supra. Specific CTLA4 
antibodies that can be used in the present invention include those described in United States 

10 Provisional Application 607113,647 (filed December 23, 1998) which is herein incorporated by 
reference in its entirety. 

"Abnormal ceil growth*, as used herein, unless otherwise indicated, refers to ceil growth 
that is Independent of normal regulatory mechanisms (e.g., loss of contact inhibition). This 
includes the abnormal growth of: (1) tumor cells (tumors) that proliferate by expressing a 

15 mutated tyrosine kinase or overexpression of a receptor tyrosine kinase; (2) benign and 
malignant cells of other proliferative diseases In which aberrant tyrosine kinase activation 
occurs; (4) any tumors that proliferate by receptor tyrosine kinases; (5) any tumors that 
proliferate by aberrant serine/threonine kinase activation; and (6) benign and malignant cells 
of other proliferative diseases in which aberrant serine/threonine kinase activation occurs.. 

20 The compounds of the present Invention are potent inhibitors of the FAK protein 

tyrosine kinases, and thus are all adapted to therapeutic use as antiproliferative agents (e.g.. 
anticancer), antitumor (e.g., effective against solid tumors), antiangiogenesls (e.g., stop or 
prevent proliferationation of blood vessels) in mammals, particularly in humans. In particular, 
the compounds of the present invention are useful in the prevention and treatment of a variety 

25 of human hyperproliferative disorders such as malignant and benign tumors of the liver, kidney, 
bladder, breast, gastric, ovarian, colorectal, prostate, pancreatic, lung, vulval, thyroid, hepatic 
carcinomas, sarcomas, glioblastomas, head and neck, and other hyperplastic conditions such 
as benign hyperplasia of the skin (&g^ psoriasis) and benign hyperplasia of the prostate (e.cy 
BPH). It Is, In addition, expected that a compound of the present invention may possess activity 

30 against a range of leukemias and lymphoid malignancies. 

In one preferred embodiment of the present invention cancer Is selected from lung 
cancer, bone cancer, pancreatic cancer, gastric, skin cancer, cancer of the head or neck, 
cutaneous or intraocular melanoma, uterine cancer, ovarian cancer, gynecological, rectal 
cancer, cancer of the anal region, stomach cancer, colon cancer, breast cancer, uterine cancer, 

35 carcinoma of the fallopian tubes, carcinoma of the endometrium, carcinoma of the cervix, 
carcinoma of the vagina, carcinoma of the vulva, Hodgkln's Disease, cancer of the esophagus, 
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cancer of the small intestine, cancer of the endocrine system, cancer of the thyroid gland, 
cancer of the parathyroid gland, cancer of the adrenal gland, sarcoma of soft tissue, cancer of 
the urethra, cancer of the penis, squamous cell, prostate cancer, chronic or acute leukemia, 
lymphocytic lymphomas, cancer of the bladder, cancer of the kidney or ureter, renal cell 
5 carcinoma, carcinoma of the renal pelvis, neoplasms of the central nervous system (CNS), 
primary CNS lymphoma, spinal axis tumors, brain, pituitary adenoma, or a combination of one 
or more of the foregoing cancers. 

In a more preferred embodiment cancer is selected a solid tumor, such as, but not 
limited to, breast, lung, colon, brain, prostate, stomach, pancreatic, ovarian, skin (melanoma), 
10 endocrine, uterine, testicular, and bladder. 

The compounds of the present invention may also be useful In the treatment of 
additional disorders in which aberrant expression Hgand/receptor Interactions or activation or 
signalling events related to various protein tyrosine kinases, are involved. Such disorders 
may include those of neuronal, glial, astrocytal, hypothalamic, and other glandular, 
15 macrophage epithelial, stromal, and blastocoelfc nature in which aberrant function, 
expression, activation or signalling of the erbB tyrosine kinases are Involved. In addition, the 
compounds of the present Invention may have therapeutic utility k\ inflammatory, angiogenic 
and Immunologic disorders involving both identified and as yet unidentified tyrosine kinases 
• that are inhibited by the compounds of the present invention. 
20 The term treating', as used herein, unless otherwise indicated, means reversing, 

alleviating, inhibiting the progress of, or preventing the disorder or condition to which such 
term applies, or one or more symptoms of such disorder or condition. The term "treatment" , 
as used heron, unless otherwise indicated, refers to the act of treating as "treating" is defined 
immediately above. 

25 The present invention also provides a pharmaceutical composition comprising a 

compound of formula (I), or a pharmaceutical^ acceptable salt or solvate thereof, as 
hereinbefore defined in association with a pharmaceutical^ acceptable adjuvant, diluent or 
carrier. 

The Invention further provides a process for the preparation of a pharmaceutical 
30 composition of the invention which comprises mixing a compound of formula (I), or a 
pharmaceutical^ acceptable salt or solvate thereof, as hereinbefore defined with a 
pharmaceutical acceptable adjuvant diluent or carrier. 

For the above-mentioned therapeutic uses the dosage administered will, of course, 
vary with the compound employed, the mode of administration, the treatment desired and the 
35 disorder indicated. The daily dosage of the compound of formula (l)/salt/sotvate (active 
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Ingredient) may be In the range from 1 mg to 1 gram, preferably 1 mg to 250 mg, more 
preferably 10 mg to 100 mg. 

The present Invention also encompasses sustained release compositions. 
Detailed Description of fl a invention 

The compounds of formula 1 can be prepared using the synthetic route oullihed in 
Scheme 1. The substftuents In Scheme 1 have (he same meaning as the substituents 
defined for fomiulal. 



10 



15 



20 



.1 



R* (CR'R^R 8 

5 




Scheme i 

Compounds of formula 1 can be prepared starting from the 5-amlno-oxindole (2) and 
pyrimidlne (3). Combhfcig 3 with an equimolar amount of a Lewis Add at temperatures ranging 
from -15 to 45°C for a time period of 10*0 minutes in an inert solvent (or solvent mixture) 
followed by addition of 2 and a suitable base provides after the period of 1-24 h the intermediate 
4-chloropyrimidlne (4) in high yields. Examples of Inert solvents Include but are not limited to 
THF, 1.4-dloxane. n-BuOH. 1-PrOH. dtehloromethane and 1.2-dlcWoroethane. Examples of 
suitable bases employed may include but are not limited to (I) non-nucleophilte organic bases 
for example triethylamine or diisopropylethylamine (II) inorganic bases such as potassium 
carbonate or cesium carbonate or (00 resin bound bases such as MP-carbonate. 

Examples of Lewis Acids Include but are not limited to haltde salts of magnesium, 
copper, zinc, tin or titanium. In the next reaction. Intermediate 4 is reacted with an amine of the 
formula 5 either neat or in the presence of an Inert solvent (or solvent mixture) at temperatures 
ranging from 0 to 150°C to provide the compounds of formula 1. Optionally this reaction can be 
. run In the presence of a suitable base. Examples of suitable solvents for this reaction include 
but are not limited to THF, 1,4-dloxane. DMF, N-methyKpyrrolidinone, EtOH. rvBuOH, W>rOH, 
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dlchloromethane, 1,2-dichloroethane, DMSO or acetonitrile. Suitable bases are as outlined 
above. 

Compounds of the present Invention may be synthetically transformed into other 
compounds of the invention by techniques known to those skilled in the art Simply for 
5 Illustrative purposes and without limitation, such methods include: 

a) removal of a protecting group by methods outlined in T. W. Greene and P.G.M. 
Wirts. •Protective Groups in Organic Synthesis', Second Edition, John WBey and Sons, New 
Yoifc, 1991; e.g., emovai of a BOC protecting group with an acid source such as HCt or 
trffluoroaceticadd. 

10 b) displacement of a leaving group (halide, mesylate, tosyiete, etc) with functional 

groups such as but not limited to a primary or secondary amine, thiol or alcohol to form a 
secondary or tertiary amine, thfoether or ether, respectively. 

c) treatment of phenyl (or substituted phenyl) carbamates with primary of secondary 
amines to form the corresponding ureas as In Thavonekham, B et al. Synthesis (1997). 10. 

15 p1189; 

d) reduction of propargyi or homopropargyi alcohols or N-BOC protected primary 
amines to the corresponding E-aBylic or E-homoallylic derivatives by treatment with sodium 
bls(2-methoxyethoxy)alumlnum hydride (Red-Al) as in Denmark, S. E.; Jones, T. K. J. Org. 
ChenrK (1982) 47, 4595-4597 or van Benthem. R. A. T. M.; Michels, J. J.; Speckanp, W. N. 

20 Synlett (1994), 368-370; 

e) reduction of alkynes to the corresponding Z-alkene derivatives by treatment 
hydrogen gas and a Pd catalyst as in Tomassy, B. et al. Synth. Commun. (1998), 28, p1201 

f) treatment of primary and secondary amines with an Isocyanate, acid chloride (or 
other activated carboxylic acid derivative), alkyl/aryl chloroformate or sulfonyl chloride to 

25 provide the corresponding urea, amide, carbamate or sulfonamide; 

g) reductive amfaation of a primary or secondary amine using an aldehyde or ketone 
and an appropriate reducing reagent 

h) treatment of alcohols with an isocyanate, acid chloride (or other activated carboxylic 
acid derivative), aikyi/aryl chlorofomnate or sulfonyl chloride to provide the corresponding 

30 carbamate, ester, carbonate or sulfonic acid ester. 

Amines of the formula 5 may be purchased and used directly or alternatively be 

prepared by one skilled In the art using ordinary chemical transformations. For example; 

arytalkyfamines or heteroarylaikyiamines may be prepared from the corresponding nitrite by 

catalytic hydrogenatfon using catalysts such as Pd/C or Raney Nickel or by lithium aluminum 
35 hydride reduction, (see Rytander, Catalytic Hydrogenation In Organic Synthesis, Academic 

Press, 1979). 
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15 



9Ha NH2 CHa 



The nitrfle starting materials can be either purchased or prepared from the 
corresponding aryi/heteroaryl bromide, iodide or trfflate and Zn(CN)2 using Pd coupling 
conditions found In Tschaen, D. M. a et af Synthetic Communications (1994), 24, 6, pp 887-890. 

* > YV' SOzCHa 2n(CN)2/Pa % NC v>r ^.SO S CH 3 

\^ Inert Solvent \^ 

Alternatively, benzytamlnes or heteroarytrnethylamines can be prepared by reading the 
appropriate aryiafkyl or heteroarytalkyf halWe and the potassium salt of (BOCJjNH (reference) 
and subsequent removal of the BOC groups with acid. 

CI Boc^Boc BoCx^Boc 

Srv CH * H — » t s^* x * 

Jl J Inert Solvent \\ T 

10 Amines, protected forms of amines, precursors to amines and precursors to the 

protected forms of amines of formula 5 can be prepared by combining the appropriate alkyne, 
or alkenyi stannane, aikenyl borane, alkenyl boronic acid, boronic ester with the appropriate aryi 
or heteroaryl bromide, iodide or trfflate using Pd coupling conditions as found In Tsujl, J.; 
Palladium Reagents aid Catalysis, John Wiley and Sons 1999 and references cited therein. 



Vv' ~ 

\J inert 




Inert Solvent 

Appropriately protected amines of formula 5 may be converted to different amines of 
formula 5 according to methods familiar to those skilled In the art for exam pleas but limited to: 
(a) oxidation of a thioether to a sulfoxide or sulfbne. 

CH» CHs 
20 (b) N-aikylation of a sulfanilide can be achieved under phase transfer using conditions 

described by Brehme, R. "Synthesis', (1976), pp113-114. 

l^J Inert Solvent NC^^ 
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As understood by those skilled In the art, the chemical transformation to convert an 
aryl halide or triflate or heteroaryl halide or inflate to an aromatic or heteroaromatic amine 
may be carried out using conditions currently outlined In the literature, see Hartwig, J. F.: 
"Angew. Chem. Int Ed." (1998), 37, pp. 2046-2087, Wolfe. J. P.; Wagaw. S.; Mareoux, J. F.; 
BuchwaW, S.L; 'Ace. Chem. Res/, (1998). 31, pp 805-818, Wolfe, J. P.; BuchwaW, S.L; M. 
Org. Chem.", (2000), 65, pp 1144-1157, Mud, A. R.; BuchwaW, S. L.; "Topics in Current 
Chemistry" (2002), pp 131 -209 and references cited therein. Further, as understood by 
those skilled in the art, these same aryl or heteroaryl amlnatJion chemical transformations 
may alternatively be carried out on nftrile (or primary amide) precursors which provide amines 
of the formula 5 after nitrite (or amide) reduction. Protected amines of formula 5 may be 
further converted to different amines of formula 5 according to methods familiar to those skilled 
in the art. 




Inert Solvent 




The In vitro activity of the compounds of formula 1 may be determined by the 
15 following procedure. More particularly, the following assay provides a method to determine 
whether compounds of the formula 1 Inhibit the tyrosine kinase activity of the catalytic 
construct FAK(410-689). The assay is an EUSA-based format, measuring the inhibition of 
poly-glu-tyr phosphorylation by FAK(410-689). 
7?ie assay protocol has three parts: 
20 I- Purification and cleavage of His-FAK(41 0-689) 

II. FAK410-689 (a.k.a FAKcd) Activation 
■III. FAKcd Kinase ELISA 



-Nf-NTA agarose (Qiagen) 
25 -XK-16 column (Amersham-Pharmacia) 

-300 mM ImWizDle 

-Superdex 200 HILoad 16/60 prep grade column (Amersham Biotech.) 
-Antibody: Anti-Phosphotyrosine HRP-Conjugated Py20 (Transduction labs). 
-FAKcd: Purified and activated In house 
30 -TMB Mlcroweil Peroxidase Substrate (Oncogene Research Products #CL07) 

-BSA; Sigma #A3294 
-Tween-20: Sigma #P1379 
-DMSO: Sigma #D-5879 
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-O-PBS: Gibco #141 90-037. 
Reagents for Purification: 

•Buffer A; 50mM HEPES pH 7.0, 
500mM NaCI. 
5 0.1mMTCEP 

CompleteTM protease inhibitor cocktail tablets (Roche) 
-Buffer B: 25mM HEPES pH 7.0. 
400mMNaCI 
0.1mM TCEP. 
1 0 -Buffer C: 10mM HEPES pH 7.5, 

200mM Ammonium Sulfate < 
O.lmMTCEP. 
Reagents for Activation 

-FAK(410-689): 3 tubes of frozen aliquots at 150uWube for a total of 450 ul at 1.48 
15 rng/m! (660ug) 

-His-Src(249-524): -0.74 mg/ml stock in 10mM HEPES, 200mM (NH4)2S04 
•Src reaction buffer (Upstate Biotech): 
100mMTrfs-HCIpH7,2, 
125mM MgCI2. 
20 25 mM MnCI2, 

2mM EDTA, 
250uMNa3VO4, 
2mMDTT 
-Mn2+/ATP cocktail (Upstate Biotech) 
25 75mMMnCC 
500 uM ATP 
20mM MOPS pH 7.2 
1mM Na3V04 
25mM □-glycerol phosphate 
30 5mM E6TA 

ImMDTT 
-ATP: 150mM stock 
-MgCi 2 : 1 M Stock 
-DTT: 1M stock 
35 Reagents for FAKcd Kinase EUSA 
-Phosphorylation Buffer 
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50mMHEPES,pH 7.5, 
125mM NaQ, 
48mMMgCI2 
-Wash Buffer: TBS + 0.1 % Tween-20. 
5 -Blocking Buffer. 

Trls Buffer Saline, 
3%BSA, 

0.05% Tween-20 ( filtered. 
-Plate Coaling Buffer 

10 50mg/ml Poly-Glu-Tyr (Sigma #P0275) in Phosphate buffer Saline (DPBS). 

-ATP: 0.1 M ATP in H20 or HEPES, pH7. 
Note: ATP Assay Buffer: 
Make up as 75 uM ATP in PBS, so that 80 ul in 
1 20 ul reaction volume=50uM final ATP concentration. 

15 I. Purification of Hls-FAKcd(41 0-639) 

1. Resuspend 130 g baculovirus cell paste containing the over expressed Hte- 
FAKcd41 0-889 recombinant protein in 3 volumes (400ml) of Buffer A, 

2. Lyse cells with one pass on a microfluidizer 

- 3. Remove cell debris by centrlfugation at 40C for 35 minutes at 14,000 rpm in 
20 a Sorval SLA-1500 rotor. 

4. Transfer the supernatant to a clean tube and add 6.0 ml of NI-NTA agarose 
(Qiagen) 

5. Incubate the suspension with gentle rocking at 40C for 1 hour 

6. Centrifuge suspension at 700 x g in a swinging bucket rotor. 

25 7. Discard the supernatant and resuspend the agarose beads In 20.0 ml of 

Buffer A 

8. Transfer the beads to an XK-16 column (Amereham-Pharmacia) connected 
to a FPLCTM. 

9. Wash the agarose-beads with 5 column volumes of Buffer A and eiute off the 
30 column with a step gradient of Buffer A containing 300mM Imidazole. 

1 0. Perform a buffer exchange of the eluted fractions into Buffer B 

11. Following buffer exchange, pool the fractions and add thrombin at a 1:300 
(w/w) ratio and incubated overnight at 13°C to remove the N-terrq}nal His-tag (Hls-FAK4t0- 
698 -» FAK41 0-689 (a.k.a. FAKcd)). 

35 12. Add the reaction mixture back onto the NI-NTA column equilibrated with 

Buffer A and collect the flow-through. 



BNSOOOO: <WO 20O4O5«607A1 Jj> 



WO 2004/056807 



PCT/IB2003/005883 



-69- 

13. Concentrate the flow-through down , to 17 ml and load directly onto a 
Superdex 200 HILoad 16/60 prep grade column equilibrated with Buffer C. The desired 
protein elutes between 85 - 95 ml. 

14. Aliquot the FAKcd protein and store frozen at -80°C 
5 D. FAK activation 

1. To 450ul of FAK(41*689) at 1.48 mg/ml(660ug) add the following: 
30ul of 0.037 mg/ml (1 uM) His-Src(249-524) 

30uiof7.5 mM ATP 
12ulof2GmMMgC!2 
10 10ul Mn2+/ATP cocktail (UpState Biotech.) 

4u)of6.7mMDTT 

60ul Src Reaction Buffer (Upstate Biotech.) 

2. incubate Reaction for at least 3 hours at room temperature 

At time tb, almost all of the FAK(410-689) is singly phosphorylated. The second 
15 phosphorylation is slow. At t 120 (t = 120 minutes), add 10ul of 150 mM ATP. 
To = (Start) 90% singly phosphorylated FAK(410-689) (1 PCM) 
T43 = (43 min) 65% singly phosphorylated (1 PCM), 35% doubly phosphorylated (2 

P04) 

Tgo = (90 mln) 45% 1 P04, 55% 2 P04 
20 T150 = 15% 1 P04, 85% 2 P04 

T 210 = <1 0% 1 PCM, >90% 2 PCM desalted sample 

3. Add 180 ul alkjuots of the desalted material to NiNTA spin column and 
incubate on spin column 

4. Spin at 10k rpm (microfuge), for 5 mln to Isolate and collect flow through 
25 (Activated FAK(41 0-689)) and remove Hls-Src (captured on column) 

III. FAKcd Kinase ELISA 

1. Coat 96-weil Nunc MaxiSoip plates with poly-glu-tyr (pGT) at 10 ug/well: 
Prepare 10 ug/ml of pGT In PBS and aliquot 100 ul/well. Incubate the plates at 37°C 
overnight, aspirate the supernatant, wash the plates 3 times with Wash Buffer, and flick to dry 

30 before storing at 4°C. 

2. Prepare compound stock solutions of 2.5 mM in 100% DMSp. The stocks 
are subsequently diluted to 60X of the final concentration in 100% DMSO, and diluted 1 :5 In 
Kinase Phosphorylation Buffer. 

3. Prepare a 75 uM working ATP solution in Kinase phosphorylation buffer. Add 
35 80 ul to each well for a final ATP concentration of 50 uM. 



8WSDOC®: <WO__20040W8a7A1J_> 



WO 2004/056807 



PCT/IB2003/005883 



-70- 

4. Transfer 10 ul of the diluted compounds (0.5log serial dilutions) to each well 
of the pGT assay plate, running each compound in triplicates on the same plate. 

5. Dilute on Ice, FAKcd protein to 1:1000 In Kinase Phosphorylation Buffer. 
Dispense 30 ul per well. 

5 6. Note: Linearity and the appropriate dilution must be pro-determined for each 

batch of protein. The enzyme concentration selected should be such that quantitation of the 
assay signal will be approximately 0.8-1.0 at OD450, and In the linear range of the reaction 
rate. 

7. Prepare both a No ATP control (noise) and a No Compound Control (Signal): 
10 6. (Noise) One blank row of wells receives 10 ul of 1:5 diluted compounds in 

DMSO, 80ul of Phosphorylation buffer (minus ATP), and 30 ul FAKcd solution. 

9. (Siganl) Control wells receive 10 ul of 1:5 dOuted DMSO (minus Compound) 
In Kinase phosphorylation buffer, 80 ul of 75 uM ATP, and 30 ul of 1:1000 FAKcd enzyme. 

10. Incubate reaction at room temperature for 15 minutes with gentle shaking on 
15 a plate shaker. 

11. Terminate the reaction by aspirating off the reaction mixture and washing 3 
times with wash buffer. 

12. DBute phospho-tyrosine HRP-conJugated (pY20HRP) antibody to 0.250ug/ml 
(1:1000 of Stock) in blocking buffer. Dispense 100 ul per well, and incubate with shaMng for 

20 30min. at RT. 

13. Aspirate the supernatant and wash the plate 3 times with wash buffer! 

14. Add 100 ul per well of room temperature TMB solution to initiate color 
development Color development is terminated after approximately 15-30 sec. by the addition 
of 100ul of 0.09M H2SCM per well. 

25 -15. The signal is quantitated by measurement of absorbance at 450nm on the 

BtoRad microplate reader or a microplate reader capable of reading at OD450. 

16. Inhibition of tyrosine kinase activity would result In a reduced absorbance 
signal. The signal is typically 0.8-1.0 OD units. The values are reported as IC**, uM 
concentration. 

30 FAK Inducible cell-based EUSA: Final Protocol 

Materials: 

Reactl-Bind Goat Anti-Rabbit Plates 9&-well (Pierce Products 51 35ZZ @1 15.00 

USD) 

FAKpY397 rabbit polyclonal antibody (Biosource #44624 @315.00 USD) 
35 ChromePure Rabbit IgG, whole molecule (Jackson Laboratories #001-000-003 

@60/25mgUSD) 
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UBI aFAK clone 2A7 mouse monoclonal antibody (Upstate#05-1 82 @ 289.00 USD) 
Peroxidase-conjugated AffiniPure Goat Anti-Mouse IgG (Jackson Labs #115-035-146 
@95/1.5mlUSD) 

SuperBlock TBS (Pierce Product#37535ZZ @99 USD) 
5 Bovine Serum Albumin (Sigma #A-9847 ©117.95/100 g USD) 

TMB Peroxidase substrate (Oncogene Research Products #CL07-100ml @40.00 

USD) 

Na3V04 Sodium Orthovanadate (Sigma #S6508 @43.95/50g USD) 

MTT substrate (Sigma # M-2128 @25.95/500mg USD) 
10 Growth Media: DMEM+10%FBS, P/S t Ghi, 750 ug/tal Zeodn and 50 ug/ml 

Hygromycln (Zeocin InVitrogen #R250-05 @ 725 USD and Hygromycon InVftrogen #R220-05 
@ 150 USD) 

Mifepristone InVitrogen # H1 10-01 @ 125 USD 

CompleteTM EDTA-free Protease Inhibitor pellet Boehringer Mannheim #1873580 
15 FAX cell-based Protocol for selectivity of kfnase-dependent phosphoFAKY397 

Procedure: 

An Inducible FAK cell-based assay h EUSA format for the screening of chemical 
matter to identify tyrosine kinase specific inhibitors was developed. The cell-based assay 
exploits the mechanism of the GeneSwitchTM system (InVitrogen) to exogenously control the 
20 expression and phosphorylation of FAK and the kinase-dependent autophosphoryfation site at 
residue Y397. 

Inhibition of the kinase-dependent autophosphoryiation at Y397 results in a reduced 
absorbance signal at OD450. The signal is typically 0.9 to 1 .5 OD450 units with the noise felling 
in the range of 0.08 to 0.1 OD450 units. The values are reported as IC50s, uM concentration. 

25 On day 1 , grow A431«FAKwt in T175 flasks. On the day prior to running the FAK cell- 

assay, seed A431«FAKwt cells in growth media on 96-well U-bottom plates. Allow cells to sit at 
37oC, 5% C02 for 6 to 8 hours prior to FAK induction. Prepare Mifepristone stock solution of 
10 uM in 100 % EthanoL The stock solution Is subsequently diluted to 10 X of the finaJ 
concentration In Growth Media. Transfer 10 ul of this dilution (final concentration of 0.1 nM 

30 Mifepristone) into each well. Allow cells to sit at 37oC, 5% C02 overnight (12 to 16 hours). 
Also, prepare control wells without Mifepristone induction of FAK expression and 
phosphorylation. 

On day 2, coat Goat Anti-Rabbit piate(s) with 3.5 ug/ml of phosphospecific FAKpY397 
polyclonal antibody prepared In SuperBlock TBS buffer, and allow plate(s) to shake on a plate 
35 shaker at room temperature for 2 hours. Optionally, control wells may be coated with 3.5 ug/ml 
of control Capture antibody (Whole Rabbit IgG molecules) prepared in SuperBlock TBS. Wash 
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off excess FAKpY397 antibody 3 times using buffer. Block AnS-FAKpY397 coated plate{$) with 
200 uJ per well of 3%BSA/0.5%Tween Blocking buffer for 1 hour at room temperature on the 
plate shaker. While the plate(s) are blocking, prepare compound stock solutions of 5 mM in 100 
% DMSO. The stock solutions are subsequently serially diluted to 100X of the final 
5 concentration in 100% DMSO. Make a 1 :10 dilution using the 100X solution into growth media 
and transfer 10 ul of the appropriate compound dilutions to each well containing either the FAK 
Induced or unlnduced control A431 ceils for 30 minutes at 37oC v 5% CQ2. Prepare RfPA lysis 
buffer (50 mM Tris-HCI, pH7.4, 1% NP-40, 0.25% Na-deoxycholate, 150 mM NaCI, 1 mM 
EDTA, 1 mM Na3V04, 1 mM NaF, and one CompleteTM EDTA-free protease inhibitor pellet 

10 per 50 ml solution). At the end of 30 minutes compound treatment, wash off compound 3 times 
using TBS-T wash buffer. Lyse cells with 100 ul/well of RIPA buffer. 

To the coated plate, remove blocking buffer and wash 3 times using TBS-T wash 
buffer. Using a 96-well automated microdtspenser, transfer 100 ul of whole celWysate (from 
step 6) to the Goat Anti-Rabbit FAKpY397 coated pJatefs) to capture phosphoFAKY397 

15 proteins. Shake at room temperature for 2 hours. Wash off unbound proteins 3 times using 
TBS-T wash buffer. Prepare 0.5 ug/ml (12000 dilution) of UBI aFAK detection antibody in 
3%BSA/0.5% Tween blocking buffer. Dispense 100 ul of UBI aFAK solution per well and shake 
for 30 minutes at room temperature. Wash off excess UBI aFAK antibody 3 times using TBS-T 
wash buffer. Prepare 0.08 ug/ml (1:5000 dilution) of secondary Anti-Mouse Peroxidase (Anti- 

20 2MHRP) conjugated antibody. Dispense 100 ul per well of the Anti-2MHRP solution and shake 
for 30 minutes at room temperature. Wash off excess Anti-2MHRP antibody 3 times using 
TBS-T wash buffer. Add 100 ul per wefl of room temperature TMB substrate solution to allow 
for color development Terminate the TMB reaction with 100 ul per well of TMB stop solution 
(0.09M H2S04) and quantflate the signal by measurement of absorbance at 450 nm on the 

25 BioRad mteroplate reader. 

Additional FAK cell assays are hereby incorporated by reference from Pfizer 
Attorney Docket No. PC11699 entitled "INDUCIBLE FOCAL ADHESION KINASE CELL 

ASSAY*. 

In a preferred embodiment, the compounds of the present invention have an in vfvo 
30 activity as determined by a kinase assay, e.g., such as that described herein, of less than 100 
nM. Preferably, the compounds have an IC^ of less than 25 nM In me kinase assay, and more 
preferably less than 10 nM. In a further preferred embodiment, the compounds exhibit an IC*, 
in a FAK ceD based assay, e.g., such as that described herein, of less than 1 nM, more 
preferably less than 1 00 nM, and most preferably less than 25 nM. 
35 Administration of the compounds of the present Invention (hereinafter the "active 

compound(s)") can be effected by any method that enables delivery of the compounds to the 
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ste of action. These methods Include oral routes, Intraduodena! routes, parenteral injection 
(including intravenous, subcutaneous, intramuscular, intravascular or infusion), topical, and 
rectal administration. 

The amount of the active compound administered win be dependent on the subject 
5 being treated, the severity of the disorder or condition, the rate of administration, the disposition 
of the compound and the discretion of the prescribing physician. However, an effective dosage 
is In the range of about 0.001 to about 100 mg per kg body weight per day, preferably about 1 to 
about 35 mg/kg/day, in single or divided doses. For a 70 kg human, this would amount to about 
0.05 to about 7 g/day, preferably about 0.2 to about 2.5 g/day. In some instances, dosage 
10 levels below the. lower limit of the aforesaid range may be more than adequate, while In other 
cases stfll larger doses may be employed without causing any harmful side effect, provided that 
such larger doses are first divided into several small doses for administration throughout the 
day. 

The active compound may be applied as a sole therapy or may involve one or more 

15 other anti-tumour substances, for example those selected from, far example, mitotic inhibitors, 
for example vinblastine; alkylating agents, for example ds-platin, carboplatin and 
cyclophosphamide; antknetabolites, for example Sfiuorouracfl, cytosine arabinoside and 
hydroxyurea, or, for example, one of the preferred anti-metabolites disclosed in European 
Patent Application No. 239362 such as IH5^-(3,4^frydro-2-mefo 

20 ylmethylHi-methylamino}-2-thenpyl>L-glutamic add; growth factor inhibftors; cell cycle 
inhibitors; intercalating antibiotics, for example adriamycin and Neomycin; enzymes, for 
example interferon; and anti-hormones, for example anti-estrogens such as NotvadexQ 
(tamoxifen) or, for example anti-androgens such as CasodexD (4'-cyano-3-(4- 
fluorophenyteulphonyt)-24iydroxy-2^ Such conjoint 

25 treatment may be achieved by way of the simultaneous, sequential or separate dosing of the 
Individual components of the treatment 

The pharmaceutical composition may, for example, be In a form suitable for oral 
administration as a tablet, capsule, pill, powder, sustained release formulations, solution, 
suspension, for parenteral Injection as a sterile solution, suspension or emulsion, for topical 

30 administration as an ointment or cream or for rectal administration as a suppository. The 
pharmaceutical composition may be in unit dosage forms suitable for single administration of 
precise dosages. The pharmaceutical composition will include a conventional pharmaceutical 
carrier or excipient and a compound according to the Invention as an active ingredient In 
addition, It may include other medicinal or pharmaceutical agents, carriers, adjuvants, etc. 
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Exemplary parenteral administration forms include solutions or suspensions of active 
compounds In sterile aqueous solutions, for example, aqueous propylene glycol or dextrose 
solutions. Such dosage forms can be suitably buffered, If desired. 

Suitable pharmaceutical carriers include inert diluents or fillers, water and various 
5 organic solvents. The pharmaceutical compositions may, If desired, contain additional 
ingredients such as flavorings, binders, excipients and the like. Thus for oral administration, 
tablets containing various excipients, such as citric acid may be employed together with various 
dteintegrants such as starch, algiroc acid and certain complex silicates and with binding agents 
such as sucrose, gelatin and acacia. Additionally, lubricating agents such as magnesium 
10 stearate, sodium lauryf sulfate and talc are often useful for taUetlng purposes, ^ofid 
compositions of a similar type may also be employed 2n soft and hard filled gelatin capsules. 
Preferred materials, therefor, include lactose or mQk sugar and high molecular weight 
polyethylene glycols. When aqueous suspensions or elixirs are desired for oral administration 
the active compound therein may be combined with various sweetening or flavoring agents, 
15 coloring matters or dyes and, if desired, emulsifying agents or suspending agents, together with 
diluents such as water, ethanol, propylene glycol, glycerin, or combinations thereof. 

Methods of preparing various pharmaceutical compositions with a specific amount of 
active compound are known, or wffl be apparent, to those skilled In this art. For examples, see 
Remington's Pharmaceutic al Sciences. Mack Publishing Company, Easter, Pa., 15th Edition 
20 (1975). 

The examples and preparations provided below further illustrate and exemplify the 
compounds of the present invention and methods of preparing such compounds, tt is to be 
understood that the scope of the present Invention is not limited in any way by the scope of 
the following examples and preparations. In the following examples molecules with a single 
25 chira! center, unless otherwise noted, exist as a racemic mixture. Those molecules with two 
or more chirai centers, unless otherwise noted, exist as a racemic mixture of diastereomers. 
Single enantlomers/dlastereomers may be obtained by methods known to those skilled in the 
art 

Where HPLC chromatography is referred to In the preparations and examples below, 
30 the general conditions used, unless otherwise Indicated, are as follows. The column used Is a 
ZORBAXD RXC18 column (manufactured by Hewlett Packard) of 150 mm distance and 4.6 
mm Interior diameter. The samples are run on a Hewlett Packard-1100 system. A gradient 
solvent method Is used running 100 percent ammonium acetate / acetic acid buffer (0.2 M) to 
100 percent acetonltrile over 10 minutes. The system then proceeds on a wash cycle with 
35 100 percent acetonltrile for 1 .5 minutes and then 100 percent buffer solution for 3 minutes. 
The flow rate over this period is a constant 3 ml/ minute. 
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In the following examples and preparations, fl Ef means ethyl, "Ac" means acetyl, 
"Me" means methyl, and °Bu" means butyL 

Examples 

General Methods: 
5 PnsparqtiQH of SjiRf^xfoflpje; 

To a solution of oxlndole (26 g) in 100 mL of concentrated sulfuric acid at -15oC was 
added fuming nitric add (8.4 mL) dropwise. Careful attention was paid to maintain the 
reaction temperature at -15oC. After the addition was complete, the reaction was stirred for 
30 minutes and then poured into ice water. A yellow precipitate was formed which was 
10 Isolated by filtration to provide 34 grams (98%) of 5-nitro oxindoJe. 
Preparation of 5-amlno-oxindote <2V 

To a solution of 5-nfoo-oxindole (25 g) In 120 mL of dlmethylacetamide In a Parr 
bottle was added 10% Pd/C (0.5 g). The mixture was hydrogenated (40 psi H2) for 18 h. The 
catalyst was removed by filtration and the filtrate was diluted with ether (2L) to provide 5- 
15 amino-oxindole (10.5 g; 50%). 

Preparation of 2.4-dichloro-5>frffluoromethvfD vrimldine (3\: 

5-TrifluoromethyIuraci! (250g, 1.39 mol) and phosphorous oxychloride (855 mL, 6.94 
mol, 5 equfv) were charged to a 3L 4-neck flask equipped with overhead stirrer, a reflux 
condenser, an addition funnel and an internal theromocouple. The contents were maintained 

20 under a nitrogen atmosphere as concentrated phosphoric acid (85 wt%, 9.5 mL, 0.1 equfv) 
was added In one portion to the slurry, resulting in a moderate exotherm. 
DBsopropylethylamine (245 mL, 1.39 mol, 1 equiv) was then added dropwise over 15 mJn at 
such a rate that the internal temperature of the reaction reached 85-90 °C by the end of the 
addition. By the end of the amine addition the reaction mixture was a homogenous light- 

25 orange solution. Heating was initiated and the orange solution was maintained at 100 °C for 
20h, at which time HPLC analysis of the reaction mixture indicated that the starting material 
was consumed. External heating was removed and the contents of the flask were cooled to 
40 °C and then added dropwise to a cooled mixture of 3N HCI (5 L, 10 equiv) and diethyl 
ether (2L) keeping the temperature of the quench pot between 10 and 15 "C. The layers were 

30 separated, and the aqueous layer was extracted once with ether (1 L). The combined organic 
layers were combined, washed with water until the washes were neutral (5 x 1.5L washes), 
dried with MgS0 4 and concentrated to provide 288g (95% yield) of a light yelloworange oil of 
96% purity (HPLC). This material can be further purified by distillation (bp 109 °C at 79 
mmHg). 
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E reparption Qf 5^hloreh5-trffliK?^ 

one (4): 

To a solution of S-trifluorome^yt-a^-dlchloropyrimidine (214.8 g; 0.921 mol) in 1:1 
DCEflBuOH (1.240 L) was added Zinc chloride 1M solution in ether (1 eq; 0.921 L). After 0.5 
5 hour, 5-amlno-oxindole (124 g; 0.837 mol) was added followed by triethytemlne (129.4 ml; 
0.921 mol) keeping temperature at 25° C. The reaction was allowed to stir at room 
temperature overnight, then was concentrated and the product triturated from methanol as a 
yellow solid (224.3 g; 82%). 1 H NMR (DMSO-d* 400 MHz) q 3.29 (s, 2H), 6.76 (d, J = 7.9 Hz, 
2H), 7.39 (d, J = 8.3 Hz), 7.51 (br s, 1H), 8.71 (s, 1H), 10.33 (s, 1 H) t 10.49 (s t 1H). 13 C NMR 
10 (DMSOda, 100 MHz) O 177.0, 161.3, 158.7 (br), 140.7, 132.8, 126.9, 123.7 (q, J = 268 Hz), 
121.0, 118.7, 111.2 (q, J = 32 Hz), 109.6, 36.7; HPLC ret time: 5.759 min. LRMS (M+) 
329.1,331.1. 

Example 1 

5-[4-{R-1 4>henytemylamfno)-5-trffluor^ ,3-dihydro-indol-2-one 




To a solution of 1:1 DCE/t-BuOH alcohol (1:1 ratio, 4 mL) and 5-(4-Chloro-5- 
tnfluoromethy»-pyrimdln-2-yIammo>-1 ,3-dihydro-indol-2-one (0.15 g; 0.456 mmole) was added 
(RK + ) alpha phenethyl amine (0.071 mL; 0.547 mmole) and dlfsopropyt ethyl amine (0.081 
mL, 0.458 mmole). The resultant solution was stirred under nitrogen and heated to 80°C for 

20 16 hours. The reaction was cooled to room temperature, diluted with -10 mL of a 1:1 mixture 
of dichloromethane and methanol followed by the addition of 0.5 g of MP-carbonate, The 
resultant mixture was stirred, filtered, concentrated and purified by silica gel chromatography 
(97:2.8:0.3 ratio of chloreform/methanol/concentrated ammonium hydroxide). The desired 
title compounds was obtafned as a white solid (0.021 g; 11%). HPLC ret time: 6.46 mln. 

25 LRMS (M+) 413.4 

The following compounds of the invention were prepared by heating chlbropyrlmidlne 
(4) with an appropriate amine as In Example 1. Amines used in these reactions were either 
obtained commercially and used as received or alternatively they were prepared by common 
synthetic methods for amines known to those skilled In the ait Unless otherwise noted, 

30 compounds having chlral centers were prepared as racemic mixtures. 
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Table 1 . Compounds Prepared by the Method of Example 1 : 



Compound Name 


HPLC 
Retentton 
Time 
(mln., 


MS Data 


N^1-MetoyM-phenyl-ethylV3-{I2-(2-oxo-2> 
Qinyuiu-1 nHnaoi-o-yiarn mo ;-o-cnTiuororneinyi -pynm Win- 
4-yta^iiM)T^ethyn^nzenesutfonamide 


C AG 


597,5 


3-fl2-(2-Oxo-2 f 3^lihydra-1 H-indol-5-y]amino)-5- 
uinuurouietnyi^yrnTi win-4-y i aniuKjjHroinyi y- 
benzenesuffonamide 


A OT 

4.37 


479.1 


6-{443-(Trmuoro-methane8U]fonyt)- 
utsi i^.yiai nuiopsj-iriii u ot ui i iBuiyHpy i u i iiuirHt-y tarn mo/- 1 
dfhvdro-lndot-2-one 


O.oO 


532.1 


&<4^(Plpertdii>3-ylmethyi>^minoh5- 
ujTiuuromeinyi^yriTnra ,o-oinyaro-inaoi-z- 
one 


3,74 


407.3 


i -ivimn arK»unonyi-p i penGin-o-yi meinyi/- 
amino]-5^tnfliJoron^ttiyj^yrtmldin-2-y!amino}-1 ,3- 
dihvdro-indoJ-2-one 


5.21 


485.2 


ylamfno)-5-trifIuoromethyli>^^ 
phenvlVmethanesuffonamide 


5.22 


493.3 


3-Oxo-3-(3-{i2-<2-oxo--2 ,3-d i hydro-1 H-Jndol-5- 
ytemino)-54rifluoromethyl-py^^ 
piperidin-1 -viVproDlonitrile 


4.92 


474.3 


5-{4-(3-(1 , 1 -Dioxo-1 Nr-lsothiazol idln-2-yl>- 
propylamino>5-trtfluoromethyty^ ,3- 
dihydro-lndol-2-one 


4.89 


471.1 


5H,4^2-MetnyI-butylamino)-5-trtf!uorornethyf- 
pyrimidln-2-vlamlnoM .3-dlhvdro4ndo(-2-one 


6.53 


380.3 


5-{4-[(1 -Methanesulf6nyl-p}perldln-2.ylmethyl)- 

nmtnMl C t_lOl ijuiji.hi n Iti ■ il - -* * ** *"1 - J ■ * * 4 n 

arrunoj-o-tnnuorometnyty^ ,3- 
dihydro-indoJ-2-one 


5.17 


485.3 


N^2-[2-(2-Oxo-2 t 3-dihydro-1 H-indoJ-5-ylamino>- 
^uniuurornBuiyi^yrirn (ui n-*f-yi am inoj-einyi/- 
methanesulfonamide 


4.3o 


431.2 


N^4^2-Oxo-2f3-dihydro-1 H-indol-S-ylamino)- 
5-trifluorniriathvl^vrimIdIiv4-\/inmJnnl-hi »t\/IV-» 

methanesutfona'mlde 


4 7ft 




5K44(1^ethanesulfonyH>lperidi[v4-ylm©thyl^ 
amino]-5-tiTfhJoiTmie^ ,3- 
dihydro-indol-2-one 


5.22 


485.3 


^ethyW^2^2K>^^ 
ylamino)-5-trifluoromethyl-pyri^^ 
methanesuffonam ide 


4.81 


445.1 


Methanesulfbnlc acid 3-{[2-(2-oxo-2, 3-dihydro- 
1 H-lndoI-5-ylamIno)-5-trlfluoromethyli)yrimidIn-4- 
ylaminol-methvll-ohenvl ester 


5.67 


494.1 


N-{3-[2-(2-Oxo-2 t 3-dIhydro-1 H-lndo^5-y!amlno)- 
5-trlfluoromethyl-pyrlmidii>4-ylannlno]-propyJ)- 
methanesulfonamide 


4.58 


445.1 


5W(4-MethanesuIfonylHrnorpholin-2-ylniethvl)- 


4.87 


487.2 
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Compound Name 


HPLC 
Retention 
Time 
(in in.) 


MS Data 
(M+H) 


amho]-5-trif!uoromethyH)yrtmldin-2-ylaminoH .3- 
dihydro-mdol-2-one 






N-(4-F!uoro4^2-ox<>-2^ 
ylamlno)-5-trtfkJorometh^ 
phenyD-methanesulfonamide 


5.29 


511.1 


5-{4*[(5-Oxo-morphonn-2-ylm8thyl)-amino]-5- 
trlfIuoromethyl-pYrimldin-2-ylamCno}-1 ,3-dfhydro-lndol-2- 
one 


4.12 


423.3 


N-(4-Methoxy-3-(I2-{2-oxo-2 l 3-dihydro-1 H-lndol- 
5-yiamirK>)-5^uoromethyl-pyrimidin-4«ylaminol- 
methyO-ohenyfVmethanesulfonamlde 


5.38 


523.2 


N-(4-Methyl-3Hg^^ 
yfamlno>Wrifluoromethyty^ 
phenyl)-methanesulfonamIde 


5.30 


507.2 


5-[4-(3-MethanesuIfonyimethyi-benzylamino>-5- 
trifluoromethyl-pyrimidin-2-ylamino>1 .3-dihydro4ndoI-2- 
one 


5.14 


492.2 


6-{4-[(4-Triffuoroacetyhnorpholin-2-yfmethyl)- 
amino]-6-trifluoromethyl-pyrimidin-2-ylamfno}-1 ,3- 
dihvdro-JndoJ-2-one 


5.64 


505.1 


H^(1-Methanesul^ 

amlno]-54rifluoromethyli>yiimldin-2-y!aminoH.3- 
dihydro-indol-2one 


4.76 


457.2 


N-Methyl-NK4-methyl-3-{p-<2-oxo-2 f 3K«hydro- 
1 H-lndol-5-ylamino)-5-tiffi^ 
yiaminol-methyftohenyiymet^ 


6.66 


521.3 


5-{4-[(1 -Methanesulfonyl-pym)!ldin-3-ylmethyl>- 
amlno]-5-trffluoromethyl-pyrlmidiiv2^iamlno}-1 ,3- 
dlhvdro-lndol-2-one 


4.97 


471.2 


N-Methyl-N-{3-{2-<2-oxo-2 t 3-dlhydro-1 H-indol-5- 
ylamino)-5-trifluorometh^ 
methanesulfonamide 


5.02 


459.2 


5-{4-[2-{1-Methanesulfbnyl-piperidln-2-yl)- 
emyiam»ioJ-5-trifluoromethyl-pyrfmidln-2-ylam ,3- 
dfhydro-indol-2-one 


5.71 


499.4 


5H4-[(4-Methanesulf©^ 
amino]^lrifluoromethyl-pyrimldlrv2-ylamlno}-1 ,3- 
dlnvaro-lndoJ-2-one 


4.68 


479.1 


{2.2-Dimethyl-3-I2-(2-oxo-2,3-dihydro-1 H-lndol- 
5-Wamino)-5-trtfiuoromethyl-pyi1mkJin-4-yfaniino]- 
propyO-carbamic add tert-butyt ester 


7.01 


495.0 


5-[4-(3-lsopropoxy-propylamlno>-5- 
tr^oiTOTethyH>yrimldin-2-^amInol-1,3-dihydro-indol-2- 
one 


6.27 


410.4 


5-{4-((1-Methyl-piperid}n-3-ytmethyl>fimlnol-5- 
trifIuorom6thy1-pyrimidir>-2-yfamino)-1 ,3-dihydro-indol-2- 
one 


3.71 


421.0 


5^4-[(Tetrahydro-pyran-4-ylmethyl)-anriinoJ-5- 
Wfluoromethv1-p^midln-2-vlarnlno)-1 f 3-dihydro-lndol-2- 


5.16 


408.3 
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Compound Name 


HPLC 
Retention 
Time 
(mln.) 


MS Data 
(M+H) 


one 






6-^(2-Eth^4Dutylam[no)*4rffluoromethyl- 
pyrfmldin-2-ylamIno}-1 ,3-dihvdro-lndoJ-2-one 


6.95 


394.3 


5^4-[(Tetrahydix>^^ 
trffluoromeih>rti>yrimW^ 
one 


5.30 


394.3 


5^4-[(Tetrahydro4uT^ 
trmuoromethyf-pyrlmldin-2-ylamfno}-1 f 3-d9nycfro-lndol-2- 
one 


5.30 


394.3 


5H4^(5^ethy^f^rv-2-ylmethyl)-aminoh5- 
trmuoromethyK>yrimWlrv.2-ytamino)-1 ,3-dlhydro-indok2- 
one 


5.98 


404.2 


5H4-[(1-Methanesulfm^ 
amino]-5-trifiuofomethyKpyrimidln-2-y!amho}-1 ,3- 
dihydro-indol-2-one 


5.08 


471.3 


5^4H[(Adamantan-2-ylmeihyr)-amfriol-S- 
trffluoromelhyl-pyrimld^ylamino}-! ,3-dihydro-fndo«- 
one 


7.89 


458.3 


5-{4-[(Adamantan-2-yIniethyl}-arTilno]-5- 
trlfluoromethy|H3yrinildirv-2-v1aminoV1 ,3-dihvdn>4ndol-2- 
one 


5.20 


473 3 i 

tl O-O 


544-(2-Mettioxy-2-methyl-propytamino)-5- 

triflUOromethvt-DVrimldin-7-x^prnfnol-1 x/drrvJnrtrtl.9.- 

one 


*\ SIT 


OQC *a 


5^4-[(enc^icydo[2.2.1^ 
am inol -5-trifl uorornethvknvrlm i ri i n-9-vl a m inrA-1 

*** ■ ***J w " iumwi vi i low iyr"|^yi || mull 1 .C jlCU 1 111 l\JJ~ I f O 

dihydro-lndoW-one 


D.f *r 


*tlX).0 


(3^[2-{2-Oxo-2 f 3-dihydro1 H-indol-5-ylamino>-5- 
tiifliJoromethvl-Dvrlmidirh4-vlaminol^eth\^ben7vJV 
phosphonfc add dimethyl ester 


^ n^ 


coo o 


644^3-Methyl-butylamlno)^-trmuoromethy^ 
p vrimidin-2-vldminol-l ,3-dti vdro-lndol-2-one 


6.87 


380.2 


5^4-[(2-Hydrcxy-<^c^ex^ 
trif!uorom8thyH)yrimid!n-2-ytamino}-1 .3KiIhydro-indo!-2- 
one 


6.66 


422.2 


N^4-^ethoxy^{I2-(2-ox<>.2 > 3-dihydro-1 H-lndol- 
5-ylam{no)-6-trifluoromethyl-pyrimid!n-4-ylamlno]- 
methylVDhenvl>-N-methvl^methanesulfonamlde 


5.69 


537.2 


5-{4-[(4-Ethanesulf6nyl-morphol{n-2-ylmethyl)- 
amino]-5-trif!uWomethyl-pyrimIdln-2-y[amino}-1 ,3- 
dihydro-!ndol-2-one 


6.11 


501.3 


5-{4^4-(Propane-2-sulfo^^ 
ylmethyl}^irK>}-5-trfflu^^ 
1 ,3-dihydro4ndok2-one 


5.35 


515.2 


5^(4-Ac»tyl^orphoI^^^^ 
Wfluoromethy^yrtmW^ 
one 


4.43 


451.2 


5^4^(4-Proplonyknorphdlrv2-ylmethyl>«mlnoh 
5-trifluoromethyI-pvrimld}n-2-ylaminoy-1 ,3-dihvdroHndol- 


4.74 


465.2 
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Comnminrf IMama 

i i^iAii iu man to 


HPLC 
Retention 
Time 
(roin.) 


MS Data 
(M+H) 


2-one 






5-{44[4K2^imethyHxopto^^ 
yfmethylJ-amlnohS-trifluofDme^ 
1 ,3-dlhvdroHndol-2-one 


5.43 


493.2 


2-{p-(2-Oxo-2 t 3-dihydfo-1 H-Jndol-5-y!amino)-5- 
WffuoromethyH>^ 
4-carboxylic acid methyl ester 


5.04 


467.2 


^44(4^ethoxyacetyi^orphoJIn-2-ylmethyl)- 
amino^trffluoro™ ,3- 
dihvdro-indol-2-orte 


4.44 


481.2 


5-[4-(3-Ethanesulfonyl-benzylamino)-5- 
trffluoromethyI-pyrim{dIn-2-y!aniIno}-1 t 3-dihyd*x>-lndol-2- 
one 


5.36 


492.3 


5-{4-{(4-Methanesulfonyl-morpholln-2R- 
ylmethy!)^lno]-5-trifluoro^ 
1 ,3-dihydro-indol-2-one 


4.84 


487.3 


5^4-[(4-Methanesulfony^^ 
ylmethyl)^iroh5-Wfluo^^ 
1 ,3-dihydro-indol-2-one 


4.86 


487.3 


5^4-[(Pyrimidlrv-2-ylmethyl)^minol-5- 
trifluoromethyH)yrimidln-2-yiam^1 ,3-dihydro-indol-2- 
one 


4.53 


402.3 


5^4-[(Pyrazin-2-ylmefhyl)^tmfno]-5- 
trifluoromethy^pydmkllrv2-y(amlno}-1 ,3niihydrtHndol-2- 
one 


4.42 


402.1 


N-(4-F!uoro.3-{[2-{2-oxO'2 l 3-dihydn>-1 H-indol-S- 
ylamino>^trifluoromethyl^^ 
phenyl)-N-methvf-methanesulfonamide 


5.55 


523.3 


5-{4-[(1 -Methanesulfbnyl-piperldln-a-ylmethyl)- 
amino]-5-trffiuoromefryl^ ,3- 
dihydro-indol-2-one 


5.17 


485.3 


5^4K(44sobutyryh™ 

trifluoromethyH>yrimf ,3-dihydro-indol-2- 
one 


5.03 


,479.2 


trifluoromethyH>yr^ 
one 


6.00 


408.2 


^^-iJiineuiyi-propyiarnino)-t>- 

trtfiuorom8my)^yrimidin-2-y»amtno>1,3-cl&iydr(Hndol-2- 
one 


6.65 


380.3 


5-[4-(2-Methoxy-1-methyl-ethy^ 
tnfluoromethyl-pyrimloTn-2^^ ' 
one 


5.57 


382.3 


5-{4-[2-{1 ,1 -Oloxo-1 D°-J8othiazoUdln-2-yl)- 

emylaminoJ-5-trffluoromethyl-pyrimW}n-2-ylarnlno}-1.3- 
dihydro-indof-2-one 


4.59 


457.3 


5-{4-(3-Methylamino-propylamIno)-5- 

trifluoromemyH>yrimidin-2-ylaminoh1.3-dihydn>-indol-2- 
one 


3.47 


381.3 
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Compound Name 


HPLC 
Retention 
Tlrne 
(mln.) 


MS Data 
(M+H) 


5-{4-[(Pyridirv3-ylmethyl>-amino]-5- 
trifluoromemyl^yrimldin-2-ylamjnoH .WihydfD-indoM- 
one 


4.62 


401.3 


5^44(6-Methanesultonyl^^ 
aminol-5-trif!uoromethyl-pyrimldin-2-ylOTilno}-1 ,3- 
dihytiro-indol-2-one 


4.89 


479.3 


5-[4-p-(1 ,1-Dioxo-1 J,6-bcrthiazDlW^ 
benzytaminoj^trlffuoromethy^yriml ,3- 
dlhydnHndol-2-one 


5.45 


519.2 


5-£4-(1 R-Phenyl^thylamino)-5-trlfluorx)nnethyJ- 
pyrimWin-2-ylaminoH .3^fovdio-todol-2-one 


6.42 


414.4 


5-(4-lsopfopytomtna-6-trlfIuoromethyH^ 
2-ylaminoM .3~dihvdro-indol-2-one , 


5.84 


352.2 


5-(4R-sec-Butylamlno^-trifluorornettiyl- 
pyrirnidIn-2-vlaminoM 1 3-dJhydro-indo»-2-one 


622 


3662 


5K4S-seo^utyfamtno-5-trffluon>methyf- 
pyrimfd!rv-2-ylamInoV1.3^ihvdro-Jndol-2-one 


623 


366.2 


5-(4-{2-MethyfamIno-ethylamino>-&- 
tiifluoromethyH>yrin>ldin-2-ylamlno}-1 ,3-dihydro-lndol-2- 
one 


329 


367.3 


5-T4-/1 S^henvt-eihvlamiiiol«5->trrfIiirirnmnfhul- 

I » \ 1 w~i 1 IW tJ9 (HI IJflOJI III IWy™i/"M IJIULrf VIIIOU IYI~ 

PYrimidnv2-Yiamlnol-1 .3^JlhydrtHndoJ-2-one 


6.42 


414.3 


M4-[(2-Methanesuifonylme 
vfrTiethvJVarnIno7-5-trffliinrrMrif^vJ^vHmW 

1 .3<llhydiXHndol-2-one 






5^4-Propylamino^trtfluoron^ 
vfaminoVI 3-dIhvdro-fndoU2-one 


5.91 


352.2 


5-{4-{2-Hydroxy-1 -methyl-€thyiamlno>.5- 
trifllJ0romethvWovrimldln-2-v1aminftV1 ^dihvrtrnJnrinU9. 

u uiuviviirvu f*j* 111 ll\Jll yiGUI III *V/j 1 fW^JU IYUJ IUUJ 

one 




- via 9 


5-(4-(1 -Hydroxymethyl-propylamino)-5- 
trfffuoromethyH)yrfmldln-2-ylamInoV1 ,3HJihydro-fndol-2- 
one 


4.85 


3822 


5^4-[(5-Methanesulfony^ 
amino]^trffluoromethyH3yr^kl[n-2-ylamino}-1 ,3- 
dlhydro-tndol-2-one 


4.55 


479.4 


M4^(Pyrkffrv4-y^ 
trifluorometh^pyri^ 
one 


4.49 


401.2 


M4-(1 ,3-DimethyW)Utylamlno)-5^Wuoromethyl- 
pyrim[dfrv2-yiam!rH)I-1,3-dihydro-indof-2-one 


6.99 


394.3 


M-lsopropyl-N-{3-{2-(2-oxo-2 f 3-dihydrch1 H-indol- 
5-ylamino)-5-^oromethyi-pyrimkJ^ 
propyi}-methanesutfonamide 


5.12 


487.3 


5-[4-(1 S-Hydroxymethyt-2-methyl-propyiarnlno}- 
5-trffluoromeftyl-pyrimidJn-2-ytemlno]-1 ,3-dihydro-indo)- 
2-one 


523 


396.3 


N-CyclohexyJ-N-{3-p-(2-oxo-2,3-dihydro-1 H- 
todo^5-ylamino)-5-trffluorom^^ 


624 


5272 
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Compound Name 


HPLC 
Retention 
Time 
(min.> 


MS Data 
(M+H) 


propylVmethanesuffonamWe 






5-[4-(1 ,2,3,4-Tetrahydro-naphthalen-l^ylamlno)- 
5-tiifluoromethyl-pyrimldii>2-ylamIno]-1 t 3-dfliydro-Indol- 
2-one 


440.4 


7.17 


5^4-[(1 ^ethanesulfbn yt-pyrroJIdliv2S-yImethyf)- 
amlrK>]-4Wrffluororro^ 
dihydro-tndol-2-one 


5.07 


4712 


M4-[(3-Methyl-thiophen^-ylmethy()^amlnoh5- 
trifluoromethyi-pyrimfdIn-2-ylaminoH ,3-dihydro-fndol«2- 
one 


6.18 


420.4 


S^4«[(1^thanesuffdnyi-pynt>lidjfv3R- 
y!methyl)^ino]-5-trffluoromefr 
1 ,3-dihvdno-indol-2-one 


4.95 


4712 


6-pH2^ydroxy-1S-phenyl-ethylamlno)-5- 
triftuoromethyl-pyTimldin-2-ylamlrio}-1 ,3-dihydro-lndol-2- 
one • 


528 


430.3 


5-[4~(2-Hydroxy-1 S-methyl-ethylamlno>-5» 
trlfluoromelhyl-pyrimidin-2-ylaminoJ-1 ,3-dihydro-lndol-2- 
one 


4.49 


368.3 


5-[4-<1 R-Hydroxymethyl-propylamlno>-5- 
trifluoromethyl^yrimidir>2-ylamino]«1 ,3-dihydro-lndol-2- 
one 


4.85 


382.2 


5-[4-(1-Fyrimldln-4-yKethylam!no>-5- 
trtfluoromethvlK3wimidin-2-v(aminol-1 3-dihvdro-indaI-2- 
one 




41 R ^ 
*r 1 Q.O 


5-[4-(1 .l-Dioxo-tetrahydro-l-thlophen-S- 
vl6UTifrioV6-trffluoromethv[^vrimldin-2-v<aminoT-1 3- 
dibydro-lndof-2-one 


4 R7 


49fi 3 


5-{4H(1 H-lmldaa>l-2-ylmettiyl)-amlnol-5- 
trifluoromethvfw3vrimidfrv2-vlaminoV1 3-dihvdrcvlndol-2- 
one 


3 27 


30f) 3 


5-{4^2-PlperidIn-2-y»-elhy!amino)-5- 
tnfluoromethvt-ovrimidin-2-vlamfnoVI 3-dihvdrt>-indoU2- 
one 


3 79 




5^4-(Isobutyi^ethyt-amlno)-5-trffluorornethy^ 
pyrlmidln-2-ylaminoM ,3-dlhydro-lndol-2-one 


6.82 


380.3 


N-Methyl-N.(3-{I2-(2-oxo-2 r 3-d]hydro-1 H-lndol- 
5-ylamIno)^trifluofX)methyi^yrlmidin^^amino> 
methylV-phenyD-methanesulfonamlde 


5.49 


507.4 


N-Ethy1-N-(3-{[2-(2-oxo-2 i 3-dihydro-1 H-indol-5- 
ylamino>-6-trifluoromethyHPyrim^ 
phenyi)-methanesu!fonamide 


5.67 


521.3 


5-[4-(2-MethanesuIfonyl-benzylamIno)-5- 
trif»uoromethyl-pyrimWln-2-ylamlnol-1 ,3-dihydro-lndol-2- 
one 


5.47 


478.2 


N-lsopropyJ-N-(3-{{2-{2-oxo-2 l 3-dihydro-1 H- 
lndol^ylamlno)-5^uoromethyl^yi1midin-4-ylamino]' 
methvn-ohenviy-fnethanesutfonamlde 


5.81 


535.3 


5-(4.r(3.4.5.6-Tetrahvdn>2fH1,2Tbiovridinvf^3. 


5.79 


484.3 
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Compound Name 


HPLC 
Retention 
Time 
(min.) 


MS Data 
(M+H) 


ytmethyl)-amino}-5^uoromethy^ 
1 ,3-dihYdrt>-indol~2-one 






5-{4-{(1 -Pyrimldin'2-yl^iperWirv^-ylmethyl)- 
amlno]^trifiuoromethyHpynmldir>-2-yiamlno}-1 ,3- 
dihydro-indof»2-one 


6.17 


485.3 


5^4-pR-(144ethanesutfonyl-prpef1dti>2-yl>- 
e^ylamlno^5-trif»uo^omeihyt-pyrimldifv2-ylamino}-1^ 
dlhydro-indol-2-one 


5.70 


499.4 


5-^[2S-<1 4rfethanesulfonyt-plpertdln-2-y»>- 
ethytaminol-S^uoromethyl^yrfmfdi^ytem 
dihydro-indoJ-2-one 


5.70 


499.4 


5-[4^3^1hylsulfanyH>ropylamino)-^ 
trifluorom^^yrimldin-2-ylaminoJ-1 ,3-d!hydro-indo»-2- 
one 


5.83 


3982 


5-[4-<1 S-Hydroxymethyl-3-methyl8ulfianyl- 
propylamtno)-5-trffluoromethyty^ ,3- 
dihvdro-indof-2-one 


5.02 


426.2 


5-[4-<2-Hydroxy-1 R-methy^ethy!amino)-S- 
trifluorometh^-pyr!nildin-2-ylamino]-1 ,3-d!hydno-lndok2- 
one 


4.49 


368.3 


5-[4-(1 R-Hydroxymethyl-2HTte^ 
5-trtfiuorornethv1-DVrimklin*2«vlarnlnol-1 3-d ihvdro-Jn riot- 
2-orie 


523 

wifcw 


■JOB A 


N-Ethyt-N-{3-[2-(2-oxo-2,3-dihydro-1 H-indol-5- 
Vt amino V5-trifl u oromoth vi-nvrirn Id in-4-vlamiaol-nron vfU 
methanesulfonamide 


5 31 




5-{4-[(1-Methanesulfbnyl-pyiT0lklbv3R- 
Vim eth vl Vam fnoJ-5-irffluorometh vI-d vrfm jdliv-2-vlflmirtoV 

^•11 ■ W M lj*f «• 1 III 1 WJ W U IKUWI Ul 1 1011 'Jiffy* UIIIVIII life VIOJ JIIJ IWj 

1 ,3-dJhvdro-indol-2-one 


4 94 


471 4 


5-[4-<1 S-HydroxymethyI-propylamlno)-5- 
trifluorometh^pyrimidin-2-yfamino]-1 ,3-dihydro-indol-2- 
ons 


4.86 


382.3 


5^4^3,5-Dlnitro4)enzy1amino)^trffl 
pyrimjdin*2-ylamino1-1 ,3-dihydro-indd-2-one 


6.04 


490.1 


N-(2^P-<20xo-2,3-dihydro-1 H-fndol-5- 
ylamlrK>>5^rifluoromethyl^yrta 
phenvtHnethanesulfonamide 


5.84 


493.1 


N-lsopropyl-N-{2-t2-(2-oxo-2 l 3-dlhydro-1 H-lndol- 
5-yfamlno)-5^uofomethy^ 
methanesulfonamide 


5.37 

1 


473.3 


5-[4-{2-Hydroxy-1 -phenyl-ethylamlno)-5- 
trffluorometh^-pydmldin-2-ylamlno}-1 t 3-dfhydro-indol-2- 
one 


529 


430.3 


5-{4-<1 R-Hydroxymethy)-3HTi6thyl-butylamlno)-5- 
trifluorometh^pyrimltf^ 
one 


5.59 


410.4 


5-[4-{1 S-Hydroxymeth^-^-methyl-butylamino>5- 
trifluoromethyH?yrimidin-2-y1amino]-1 r 3-dfoydro-lndol-2- 
one 


5.59 


410.4 
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Compound Name 


HPLC 
Retention 
Time 
(min.) 


MS Data 
(M+H) 


5-{4-{(1-Methanesuffonyl-piperidln-2S-ylmethyl>- 
aminoJ-5-trifluoromethyf^yrlmidin-2-yiamino}-1 ,3- 
dtiydro-fndol-2-one 


5.16 


485.3 


5-{4-t(1 -Methanesulf onyl-pyrrolidln-2R- 
ylmethy!)-aminol-5*fluoromethyl-pyriml* 
1 ,3-dihydro4ndo!-2-one 


5.08 


471.3 


544-(Methyl^yridin-2-ylmethyJ-amirHDV^ 
trmuoroiT«th^i>yrimklin-2-ylamlno]-1 ,3-dlhydro-lndol-2- 
one 


5.37 


415.3 


5^4-[(3^ethanesulfbnyf4>enzyl)-methyl-amh 
54riBuorome^yH>yrtmidin-2-yJamlno}-1 ,3-dfriydro-indol- 
2-one 


5.66 


492.3 


h^Melhyl-N^2^-(2K)XO-2,3-dlhydn>1H-indol- 
5-ytamino)^trHiuorometh^ydmk^^ylarnino}- 
methy(}-phenylVmetiianesulfonamlde 


5.63 


507.3 


5-{4-(Methyl-pyrkiin-3-ylmethyl-amino>-5* 
trrfluorornethyl-pyi1midfn-2-ylamlnol-1 ,3-dihydro-indol-2- 
one 


5J25 


415.4 


5-{4H(1-Methanesurfbnyl-piperidirv3-yimethyl)' 
methyl-amino]-5^uoromethyI-^^ 
1 .3-dihydro-fndoi-2-one 


5.69 


499.4 


5H4-(R^yH>yrtdin^ylmethyl-amino)-5- 
trifluoromethyH)yrimidin-2-ylamlno>1 ,3-dihydro-fndoJ-2- 
one 


5.12 


415.3 


5-(4-Cyclopentylamlno-5-trifluorom8thyi- 
DVrimidirv2-ylamlnoM ,3-dihydro-indd-2-one 


6.47 


378.3 


6-[4-(2,6-Dimethoxy^benzyiamlno)-5- 
lrffiuoromethyl-pyrlmfdirH2-ylamino]-l ,3-dihydn>-lndol-2- 
one 


6.78 


460.3 


6^4K(1 f 5-Ofmethyl-1H-pyrarol^ylrnethyl> 
aminoj^trffluoromethyl-pyrta ,3- 
dihydro-Jndol-2-one 


4.99 


418.3 


5^4^2-lmWazD^1-yV-ethylamino)-5- 
WfluoromethyH?yrimldln-2-ylajnino}-1 , 3-dihydro4ndol-2- 
one 


3.58 


404.2 


6-{4-((Pyrtdin-2-ylTTiethyl)-amino]-5- 
trifluoromethyj-pydmWlrv2-ylamino}-1 >dihydio-indol-2- 
one 


4.95 


401.4 


5-[5-Trffluoix>rnethyl-^2-trlfluoromethyl- 
benzylaminoH>yriinidfn-2-ylamlno]-1 ,3-dlhydro-lndol-2- 
one 


6.57 


4682 


544^(3-Methyfi>yrid!n-2-yfmethyf)-amlno]H5. 
trtfluofomethy4>yrimidin-2-ylamino}-1 ,3-dihydro-indol-2- 
one 


6.07 


415.3 


5-[4-(3-Methanesulfonyt-ben2yiam[no)-5- 
Wfluoromethyf-pyrimfdin-2-ylaminol-1 ,3-dIhydro-lndo 
one 


5.16 


478.2 


5^4-p-(1-Acetytyiperidfn-2-^^ 
trifluoromethvf-pvrimidin-2-ylaminoM .3-dfhydro-indoI-2- 


522 


463.4 
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Compound Name 


HPLC 
Retention 
Time 
(min.) 


MS Data 
(M+H) 


one 






5K442-(1-ProplonyMperkMr>^ 
5-trffluoromethyH>yrim idfrv2-ylamlno}-1 ,3<lihydro-!ndo!- 
2-one 


5.65 


477.4 


5H4H2-(1-Cydoprop6n6carbonyf-piper^ 
ethylamlnoJ-5-trffluoromefo^ ,3- 
dthydro-indol-2-one 


5.86 


489.4 


5^4-p^1-tsobutyryl-pipendin-2^^ 
54rffluoromethyH>yrim^ 
2-one 


6.07 


491.3 


5H442^1-Butyry!-plperidIrv2-y1)^hyJamlno]-5- 
trffluororriethyf-pyrfmldii>2-ylam[no}-1 ,3-dlhydro-lndol-2- 
one 


5.99 


491.4 


5H4-p-<1-Methoxyacetyt-piperidm 
ethylamirx)J-5-trffluoromelhyl-pyreTi ,3- 
dlhydro-fndol-2-one 


5.19 


493.4 


5-{4-p^1-Cytfobutanecarbon^ 
ethytemino]-54rffluorometh ,3- 
dIhvdro-tndoI-2-one 


6.31 


503.4 


N-Methyf-^3-[2-(2-oxo-2,3-dlhydro-1 H-indol-5- 
yiamtno}^trtfluoromethyl-pyrimM 
acetamide 


4.47 


423.3 


N-MeftyWSK3-f2-(2H)Xo.2 ( 3-d»iydro-1 H-fndol-5- 
y!amino)^tiifluaromethy^ 
propionamide 


4.89 


437.45 


Cydopropanecarboxyllc acid methyl-{3-[2-(2- 
oxo-2,3-dihydro-1 H-f ndol^yiam!no)-5-trifluorDnieth^- 
pyrfmidln^vIam&iol-propYl}-amWe 


5.07 


449.3 


N-Methyl-N-{3-f2-{2-oxo-2 > 3-dJhydro-1 H-lndol-5- 
y»amlrx>)-54rifluorome^^^ 
isobutvramlde 


524 


451.3 


N^ethyWsH3-[2^2^oxo-2,3-dlhydro-1 H-indol-5- 
ytamuio)-5-trifluoromethyt^^ 
butyramfde 


525 


451.4 


2H\flethoxy^-methyl-hH3-[2^2K)xo-2 t 3^tiydro^ 
1 Hnndol-5-ylamiro)-5-trif^ 
YlamlnoW>roDvfVacetamfde 


4.47 


453.3 


Cvdobi itanocarboxvfic acid methyl-/ ^~f9-/9-n*n- 
2,3-dJhydro-1 H-bidol-5-ylamino>«-triflLioroniethyl- 
pyrimidin-4-ylamlnol-oropy0-amide 


5.48 


463.4 


2,2,N-Trimethyl-N-{3^2-{2-oxo-2,3-dlhydro-1 H- 
indol-5-ytamino)-5-trifluoromelhyl-pyrimidki-4-ylarnino]- 
propyll-propionamlde 


5.80 


465.3 


2.N-Dimethyl-N-{3-{2-{2-oxo-2,3-<Jihydro-1 H- 
indo^5-ylamino)-54rif}uoroniethy(-pyrimlclin-4-yJamino]- 
propyD-butyramide 


5.55 


465.3 


N-Methyt-N-{3-[2-(2-oxo-2,3^lihydro-1H-indol-5- 
ylamino)-54rifluoromethyl-pyrimidin-4-ylamino]-propyl}- 
benzamide 


5.38 


485.3 
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Compound Name 


HPLC 
Retention 
Time 
(min.) 


MS Data 
(M+H) 


!soxazote-5-carboxytlc acid methyl-{3-{2-(2-oxo- 
2 f 3-dihydro-1 H4ndoJ-5-ylamlno)-5-trlfhioromethyl- 
pyrimidtn-4-ylamino1-propyl}-amide 


4.91 


4762 


Morpholln»4-carboxytic acid methyJ-{3-[2-(2- 
oxo-2,3-dihydro-1 H^ndol^ylamino)-6-trtfluoft)melhyt- 
pyrimklIrH^vlamlno1^opYl}-amldB 


4.78 


494.3 


Ethanesutfonic acid methyl-{3-[2-{2-oxo-2,3- 
dihydro-1 H^dol-5-yiamino>S^ftuorom 
4-yIaminol-DroDyn-a7Tude 


529 


473.3 


Propane-1-sulfonic acid methyl-{3-I2-(2-oxo-2,3- 
dlhydro-1 HHrKJo*-5-yfamino)^trffluoromethy4)yTlmldfn- 
4-ylamlnol-DropylVamWe 


5.71 


487.3 


1 .1 > 3.Trimethyl-3-{3-I2-(2-oxo-2,3HJihydro-1 H- 
indol^ytamirto)-5-trffluorQ^ 
prooviVsulfonvlurea 


5.53 


488.3 


2^-Trfflu<xo-^memyl-N-[3-p-(2-oxo-2 > 3- 
dihydro-1 H^dol-5-ylamino)-5-trffiuor^ 
4-yfaminol-proDvIVacetamlde 


5.80 


4772 


N-Methyl-N^^^-ox^.a-dihydro-l H-lndol-5- 
ylamino)-5^fluoromethyl^yrfmldii>4-yl^ 
acetamida 


423 


4092 


N-Methyl-N-{2-[2-{2^)xo-2,3-clihydro-1H-lnck)l-5- 
ylamim))-5-trifluoromethy1-pyrimidin-4-y1amino]-«thyl}- 
proplonamlde 


4.61 


4232 


CydopropanecarboxyJic acid methyH2-{2-(2- 
oxo-2,3-dihydro-1 H-lndcrf-5-yfamlno)-5-trtfluoromethyl- 
pyrimidin-4-ylamlno]-ethv0-amide 


4.77 


4352 


N-Mathy»-N-{2-[2-{2-oxo-2,3-dihydro-1H-indoJ-5- 
ylamlno)-5-trifluoromslhy^yrimidln-4-yIaniino]-ethyl}- 
isobutyramide 


4.94 


4372 


N-Methy»-N-{2-p-(2-oxo-2,3^lihydro-1H-indol-5- 
ylamlno)-5^rifluorontiett^yrimidlrH^yJamlnoHthy^ 
butyramide 


4.95 


4372 


2-Melhoxy-N-mettiyl-N-{2-PK2H)xo-2>dlhydro- 
1 H-indo^5-y1amino)-5-trifliJorDmethyt-pyiimldin-4- 
ylamlnol-ethyO-acetamlde 


421 


4392 


Cyclobutanecarboxyllc acid methyl -{2-[2-(2-oxo- 
2,3-dlhydro-1 H-indol-5-yiamino)-5-ti1fiuoromethyt- 
pyrimidln-4-ylamlnol-ethv0-amkle 


5.17 


449.3 


2,2,N-Trimettiy(-N-{2-t2-<2-oxo-2,3-d»iydro-1 H- 
lndol-5-ylamtno)^-trffiuorometh^ 
ethyl}-proplonamlde 


5.57 


451.4 


2,N-Dimethyl-N-{2-[2-(2-oxo-2,3-dlhydro.1 H- 
lndoW5-yiamlno)-5^rifluoromeihy)-pyrimidfn^ylamlno]- 
ettiyO-butvramlde 


526 


451.4 


N-MethyWSI-{2-t2-<2-oxo-2,3-dlhydro-1 HHndo!-5- 
ylamino)-5-trtflLH5romemy(^yrimldlrv4-ylamino]-ethyf}- 
benzamlde 


4.80 


471.3 


lsoxazole-5-carboxyllc acid methyM2-f2-<2-oxo- 


4.51 


462.3 
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Compound Name 


HPLC 
Retention 
Time 
(min.) 


MS Data 
(M+H) 


2,3-dIhydro-1 H4ndoi^yfanrtno}-5-timK^ 
pyrimWin-4-ylamino>eth)4}-amkfe 






Morphdine-4-carboxyIic add methy1-{2-[2-{2- 
oxo-2,3-dthydro-1 H^d-5-ytamim>)^trifluoromethyl- 
pyrimid(n-4-yfamino1-ethyI>-amlde 


4.41 


480.3 


N^ethyl-fH2-{2-{2-ox<>^,3-dihydro-1 H-lndol-5- 
ylamino>54rffluoromethyty^ 
methanesulfonamlde 


4.77 


445.1 


Ethanesulfbnfcacid methyH2-[2-<2-oxo-2 > 3- 
dlhydro-1 H-Indo*^ylamino)-6^uorT^e{hyl-pyrimklln- 
4-y!amlno>eaiv!>-amlde 


5.03 


459.2 


Propane-1 -sulfonic acid methyl-{2-[2-{2-oxo-2,3- 
dihydro-1HHrutol-5-ylamino^^ 
4-yfamtno]rethyt}-amide 


5.44 


473.3 


M,3-Trfmethyl-3^2-[2-{2^^ 
1ndo1-5-ylamtnoV54i1fhJoromethyl^^ 
ethyO-suffbnvfurea 


5.49 


474.2 


2^^Trtfluoro-NwTiethyl-N^2-I2-{2^oxo-2 l 3- 
dIhydro-1 H^ndoJ-5-yiamlno)-54rmuoft)methyH3yr}mldln- 
4-ylamlnol-ethylVacetamide 


5.49 


463.2 


^4^24^roxy^thy1amlno)-5-tnfluoix>meth 
pyrimidirv2-Ylamfnol- 1.3-d!hydro-lndol-2-one 


4.05 


354.3 


5K4-Cydopropylamlno-6-trifluoromethyi- 
pyrimidln-2-ylamino}-1 .3-dihydro-lndol-2-one 


5.41 


350.3 


5^4^yclobuty!amIno-5-trtfluoromethy«- 
pyrimldin-2^ylamino)-1 ,3-d1hydro-indol-2-one 


6.01 


364.3 


5-{4-(1 ,4-Olmethyl-pentylamino)-S- 
trWuoromethyl-pyrimldln-2-ylamlnof1 ,3-dihydro-lndol-2- 
one 


7.45 


408.4 


5-[4-(3-lm!da2oM -y!-propylamlno)-5- 
tr1flucm3methy^pyrimWlrv-2-ytaminol-1 ,3-dlhydro4ndol-2- 
one 


3.77 


418.3 


5^2-Phenoxy^ylamino)^trjfluonomethyl- 
PYrtniain-2-ylamlnol- 1 .3-djhydro-indol-2-one 


6.34 


430.3 


^4^1<:ydohexyl-ethylamino>^trimiofomethyJ- 
pyrfcnidliv2-YtamInoV1 P 3-dihydro4ndoi-2-one 


f .O I 


Aon A 


S-I^l^^oxymelhyl^^-dinnethyi" 
propyl amino)-&4nnLK)romethyl-pyrlmidin-2*ylamr o>1 ,3- 
dihvdro-lndoW-one 


5.64 


410.4 


5^1 4/tethoxyrnethy!-propytamlno)-5- 
trffluoromethyt-pyrimldin-2-ytamino]-1 ,3-dihydro-indol-2- 
one 


5.96 


396.3 


5-f4-(lndan-2-y1amino)-6-trffluoromethyl- 
pyrJmidm-2-ylaminoM r 3-dihydro-indol-2-one 


6.78 


426.4 


544-{1 A3 t 4-Tetrahydro-napht^^ 
5-trifluoixxTO^yH>yrimldln-2-y1amlno]-^ ,3Kllhydro4ndol- 
2-one 


7.16 


440.3 


5-{4-Cydoheptylamlno-5-trlfluoromethyl- 
PWbnidin-2-ylamino>-1 .3-dIh vdro-indol-2-one 


7.21 


406.3 
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Compound Name 


HPLC 
Retention 
Time 
(min.) 


MS Data 
(M+H) 


6-{4H2-(2-Oxo-imida2Dlidin-1 -ylHlhylamlnol-5- 
!rifluoromethyH>yrimldin-2-ylamlno}-1 ,3«iihydro-indol-2- 
one 


4.04 


422.3 


4-p-(2-Oxo-2,3-dihydro-1 H-indol-5-ylamino)-&. 
trifluoromethy^yrimldJn^-ylamlno]-bijtyric add ethyl 
ester 


5.65 


424.2 


5-{4-{2-Hydroxy-1 ^yd rox ymethyf^ylamino)-5^ 
trffluoromethyHtyrim ,3-dihydr<>4ndol-2- 
one 


3.72 


3842 


S-^H^I^raxy^^-dimethyl-propylarninoJ-S- 
triffuorometh^yrtnildln-2-ylam&noh1 ,3-dlhydrc>-tndo*-2- 
one 


5.09 


396.3 


5H4^(lsochroman-1-ylmethyi 
trffluoromethyi^yrimkJln-2-yl^ 
one 


6.36 


456.3 


&{4-(4-Hydroxy-1 ,1 -dioxo-tetrahydro-1 &- 
thiophen^ylamlno)^trifhjoromethyt-pyrimldln-2- 
ytaminoM ,3-dih ydro-indol-2-one 


4.42 


442.2 


5-[4-{2-Methoxy-1-methyt-e*ylamlno>-5- 
trif!uoromethyf-pyrimidfn-2-ylamlnoh1 ,3-dihydro-indof-2- 
one 


5.58 


382.3 


5^4^frans^Methy!sulfany)-tetrahydro-furan-3- 
ylamino)^tiifiuoix)methy(-pyrimidfn-2'-ylaminoH ,3- 
d(hydro-lndoI-2-one 


5.37 


426.3 


5^4-[(raos-2-<Pyrimidin-2-ylsulfanyl)- 
cydopentytamtnoj-5-t^uoromethy^ 
ylamlnoM ,3-dlhydno-indoI-2-one 


6.32 


488.3 


544-(l ndan-1 -yiami no>-5-trifluoro methyl- 
pyrfmfdIn-2-vlamlnoM B 3-dIhydro-indof-2-one 


6.86 


426.3 


5^4-[2^24fydroxy^yteu^ 
trtfluorometh^i)yrimJdln-2->1amino)-1 t 3-dihydro-indol-2- 
one 


4.66 


414.3 


5-{4-{2-(Pyridin-3-yloxy>-propy!am[no]-5- 
trif!uoromethyl-pyrim!djn-2-y!amino>-1 f 3-dihydro-IndoJ-2- 
one 


5.20 


445.3 


5^4H2-(6-MethyH)yrldIn.2-ylHthyJamtfio^5- 
trifluoromethyl-pyrimkfin-2-ytaminoJ-l ,3-dihydrchindQt-2- 
one 


5.00 


429.3 


5^(2,3-Dlhydro-benzo[1 f 4]dtoxhv2-y1methyl)- 
amino]^trifluoromethyli>yrimidrn-2-ylamino}-1 
dihydro-indol-2-one 


5.01 


458.2 


5-{4-{(1 -MethyM H^yrazol-4.ylmethyl)-aminol-5- 
trlfluoromethyl-pyrimidln-2-y!amlno>1 ,3-dihydn>fndol-2- 
one 


4.60 


404.3 


5-{4-{(4 f 5 f 6 t 7-Tetrahydro-benzothiazol-2- 
/methyf)-amfrK>H>^w 
1 .3-drhydro-indol-2-one 


5.93 


461.2 


5-(4-<1-Phenyl-3-[1 ^,4ltriazoI-1-yl-propylamlno>- 
64rifluoromethyl-Dvrimldin-2-ylamlno>1 ,3-dfhYdro-lndol- 


5.24 


495.2 
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Compound Name 


HPLC 
Retention 
Time 
(mm.) 


MS Data 
(M+H) 


2-one 






yiaminoVI .3-dlhydfxHndol-2-one 


6,12 


366.4 


5-f4-{2-CvdohexvM -hvdrocvmethvi- 
ethyfamtoo)^frifluorome^ ,3- 
dihydro-indol~2-one 


6.41 


450.4 


2-(2-<2-Oxo-2 .3-dihvdro-1 H-indol-5-vlamino V5- 

^ m -^^rww J ** ni mill v IIWHulVf 

tiifluorometh^yr1mklin^ylamino]ixopionfe acid 
methyl ester 


5.26 


396.3 


5^4-Cyclohexylarn{no-5-trlfluoromethyJ- 
pyrimldbv2-ytarnlno)-1 .3<Hhydn>-Indot-2-one 


6.82 


392.3 


5^4^34tydroxyi>rop^ 
PYrlmidtn-2-vtanunoM ,3-dlhvdro-Jndol-2-one 


4.24 


368.3 


5^442-(4^eunyMH-Imidazol-2-yl 
5-trifluoromeunyl-pyrim^ 
2-one 


3.54 


418.3 


5^4-(Tetrahydro-ftiran-3-ylamino>^- 
trifluorometh^^vrtmkfuv2-vtam{n 
one 


4,89 


380 3 


5-[4-{Dlcyclopropy(m ethyl-am fno)-5- 
trifl U Ororn athvl-o vrirri Win -2-v! a m rrml- 1 %-dihvrirfvinrini-2» 
one 


6 59 


ACiA O 


S{4-{2-(5-Methy»-4H-[1 ,2,4)triazo»-3-yl)- 

Bih(iterniilQl»*vlriBunrfMtiatK\4»mirim irfl julnmimiUH 
* u > j™** i w iuj"5r*u iiium WMieinyi*pji irniuiii*£~yianiifio/~i ,o* 

dIhvdro-lndol-2-one 






0"I*t-\ a"C in yiourranyi-cuiyiarnino^D- 
frifluoromeunyH?yrimW^^ ,3-dlhydro-indol-2- 
one 


5.99 


398.3 


I \ 1 ■ wAj^pi u y y iai i ui i \jf m &*\i iiiuurui Ti t» u i yr» 

pyrimidln-2-ylaminol- 1 .3-dihydro-fndol-2-one 


6.57 


4442 


5^4-[(1^yf^xo^^ynro^^d^^-3-ylmethyf^ 
ani!nol^tnfluoromethvl-ovrirnidin-2-viamlnoV1 3- 
dihydro-indol-2-one 


4.57 


4352 


M^H2-Methaxy^thy!)-5-oxo-pyrTolidIn-3- 
yImethyQ-amrnoJ-5-trifluwome 
1 ,3-d[hydro-indol-2-one 


4.44 


465.2 


5^4-(Ben2*iydry^amIno)-54rtfluorornethyt- 
DYrimWin-2-ytamtaoVI .3-d<hydro-{ndol-2-one 






5-{4-p-(1 -Methyl-1 H-pyrazol^yj)^thylaminoh 
5-uifluoit>meu^yrimidin-2-yIamfrio}-1 ,3-dihydro-Indol- 
2-one 


4.90 


418.3 


5^4-[(4-Methyl^1Wmida2»l-2-ytmethyl>amlno]- 
5-Wfluorometf^y^ ,3-dlhydro-indol- 
2-one 


3.40 


4042 


5-{44(5-Cyclopropy*-1 Hi)yrazol-3-ylmethyl>- 
amlno]^trifhiorometh^ ,3- 
dIhydro-lndol-2-one 


5.00 


430.2 


5-{4-p-(4^emyMhla^ 
Wfluoi^emvl-ovr1mWirv-2^Ylamlno>-1 »3-d(hvdro4ndol-2- 


5.18 


4352 
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wwnpgunu NauiQ 


HPLC 
Retention 
Time 
(mln.i 


MS Data 
(M+H) 


one 






5-{4-p-(1 H-BenzoimWazol-2-yl>ethyiaminoh5- 
trtfluoromethyl^yrlmIdln-2-ylam[no}-1 ,3-dihydro-indol-2- 
one 


4.39 


454.2 


5-{4-[(5~MethyK1 ,3,4]c^diazo«-ylmethyl>- 
^lno]-5-trffluorometh^ ,3- 
dihvdro-indol-2-one 


4.25 


406.3 


5-{4-{(5-PtenyMH-C1 ^Jtrfazol^yfmethyJ)- 
amlnoJ^trtfluoromstW ,3- 
dihvdro-indol-2-one 


4.92 


467.3 


5-{4-{(1 H-!rxk^2-ylmethyl)-0mlno>5. 
trifluoromemyH)yriniidirv2-ylanilno)-1 ( 3-dihydro-indo*-2- 
one 


6.10 


439.3 


5^4-[(1,5^lmethy*-1H^yrazoi-4-ylmethyf>- 
amlno}-5-trffluoromethyl^^ 
dihvdro-indol-2-one 


4.77 


418.3 


5H44(Benzothla2ol-2*ylm©thyl)»amlno]-5- 
bffluoromethyJ^yrimldin-2-ylaininoH ,3-dihydro-tndol-2- 
one 


5.77 


457.2 


6^4-[(3^ethyl-}50xa2ol^ylmethyl)namino]-5- 
tiifIuorometh^^yrlmidirv2-ylamino}-1 ,3-dihydn>4ndol-2- 
one 


5.02 


405.3 


5^(4-Methyt-toiazol-2-^ 
trffluorometW-pyri^ 
one 


5.12 


421.2 


5^4^H4-Methyl-thiazoI-2-yJ)-ethyianiino]-6- 
tiffluoromethyl^yrimldin-2-ylamlnoPl ,3KJihydro-indol-2- 
one 


5.82 


435;2 


5-{5-Trifluoromethy!^H(1 ,3,5-trimethyM H- 
pyra2oW-y!methy!)-8mino]^^ ,3- 
dihydro-indol-2-one 


4.95 


432.2 


trifluoromethytyyrtmk^ ,3-dlhydro-lndol-2- 
one 


5.69 


435.3 


&-{4-[(3-Methy»-fmida2op t 1-b]thrazol-6- 
ylmethyl)^ino>5-trifIuorome^ 
1 ,3-dfliydro-indoW-one 


5.03 


460.3 


5-{4-[1 -(5-Methyl-4H-{1 f 2,4Jtrlazol-3-yl)- 
ethylamlno]^lrifluofomethyl^yrlmldJn-2-ylamlno>1 F ^ 
dihvdro-indol-2-one 


4.20 


419.3 


544-[1 -{3,W3imethyM H-pyrazol-4^1)- 
ethylamino}«£^uorometh^-py^ ,3- 
dlhvdno-fndol-2-one 


5.02 


432.3 


5-{442-<3,5-DImrthyf-1 H-pyrazoM-yl)- 
ethylaminoj^trifluoromet^ ,3- 
dftydro-Jndof-2-one 


4.85 


432.4 


M4^244 f 6^imethy^yrimidlr>-2-yl>- 
ethylamino]^muoft)memyl^^mldin-2-yiamino}.l > 
dihydro-indoW-one 


5.17 


444.4 
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Compound Name 


HPLC 
Retention 
Time 
(mln.) 


MS Data 
(M+H) 


5^442^44dethyi-5,6,7 l 84etrahyd^ 
2-yl)-ethyIamlnol-54rifluro^ 
1 ,3-dihydN>-lndol-2-one 


5.88 


484.4 


5-[4-(2-Thia20l-4-y^ethylamlno>-5- 
trffluoromethyl-pyrlmWBfv2-ytamlnoJ-1 ,3-d[hydro-indo4-2- 
one 


5.18 


421.3 


5^4^frr^thy1amJno-5^uorom8thyJipyrimfdin- 
2-ylaminoM ,3-dihydro-indoW-one 


5.80 


338.3 


5^4^(^Pyl1mW^lv2-y^^>^peridirv^ylmethyl^ 
amino}-5-i^uoromethyt-pyrimki!n-2-y(am^o}-1 ,3- 
dihydro-indol-2-one 


6.17 


485.4 


5-[4-(ladarv1-ylaiTiir>o)-5-trtfluoromethyJ- 
DVrimidin-2-vlaminoJ-1 ,3-dihydro-fr>doi-2-one 


6.85 


426.3 



The present invention is not to be limited in scope by the specific embodiments 
described herein. Indeed, various modifications of the invention fn addition to those described 
5 herein will become apparent to those skffled in the art from the foregoing description and the 
accompanying figures. Such modifications are intended to faii within the scope of the 
appended claims. 

All patents, applications, publications, test methods, literature, and other materials 
cited herein are hereby incorporated herein by reference in their entireties. 
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CLAIMS 

1. A compound of the formula 1 




1 

5 or a pharmaceutical^ acceptable salt, solvate, hydrate, or prodrug thereof, 
wherein n Is an integer from 1 to 3; 

each R 1 fs a substituent Independently selected from the group consisting of 
hydrogen, hydroxy, -(Ci-CeJaJkyf, -(C 3 -C 7 )cycloalkyl l -{Ca-Csjheterocycfyt, -0(CrCe)aJkyl. - 
OCCrCrJcycioalkyl. -Q(C r Ce)heterocyclyl. -NRW, -SR 7 , -SOR 7 , -SCfeR 7 , -CO^, -CONRW. 

10 - S0 2 NR 5 R 8 , -NHCOR 5 , -NRfcONRfc* and -NR^R 7 ; with the proviso that a heteroatom 
of the foregoing R 1 substituents may not be bound to an sp 3 carbon atom bound to another 
heteroatom; and said R 1 substituents, -(Ci-C^alkyl, -{(VCr^cIoalkyl, -(CrC e )heterocyclyl, - 
Ofd-CeJalkyl, •0{C r C 7 )cycIoalkyl l <>(C^)heterocydyt ( -NRV, -SR 7 , -SOR 7 , -SO2R 7 . - 
C0 2 R 5 , -CONR 6 R*, - SOsNRW, -NHCOR 5 , -NR 5 CONR 6 R B , and -NR 5 S02R 7 groups are 

15 optionally substituted by one to three moieties independently selected from the group 
consisting of hydrogen, halogen, hydroxy, -CF* -CN, -(d-CeJalkyl, -NR 5 R 6 , -OR 6 , -(C3- 
Cr)cycloaikyl, -(<^A)heterocyciyl, -CC^R 6 , -CONR 6 R 6 and-CONR 5 R 8 ; with the proviso that a 
heteroatom of the foregoing optional R 1 moieties may not be bound to an sp 3 carbon atom 
bound to another heteroatom; 

20 each R 2 is a substituent independently selected from the group consisting of 

hydrogen. -(Ci-CaJalkyl, -(CrC«)alkenyi, -{Cz-Cejalkynyl, ^Cs-CrJcycloaikyl, -(C*- 
Cfl)heterocycJyl ( -CO2R*, and ~CONR s R B ; with the proviso that a heteroatom of any of the 
foregoing R 2 substituents may not be bound to an sp 3 carbon atom that is bound to another 
heteroatom; and said R 2 substituents, -{Ci-Ce)alkyl, -(Cz-C^alkenyi, -(C^-Ce^lkynyl, -(C r 

25 Cr)cycloalkyl. -{CrC»)heterocyclyI, -C0 2 R 5 , and -CONRW, are optionally substituted by one 
to three moieties independently selected from the group consisting of hydrogen, halogen, 
hydroxy, -CF S . -NO*. -CN, -(CrCe)alkyl, -{C2-Ce)alkenyl f -(Cz-CeJalkynyl, -ON-OH, -ON- 
0((CrCe)alkyl), -NR^ 6 , -OR 5 , -(CrC/Jcycloalkyl, -(C^Jheterocyclyl, -COaR 5 , -CONR 8 R 6 , - 
CONR s R a , -SR 7 , -SOR 7 , -S0 2 R 7 , -SOjNrSr 6 , -NHCOR 5 . -NR 6 CONR 5 R 6 , and -NR*SOaR 7 , 

30 wherein said -{CrGelalkenyl and -{CrCoJalkynyl R 2 moieties may be optionally substituted 
by one to three R 5 groups; and with the proviso that a heteroatom of the foregoing optional R 2 
moieties may not be bound to an sp 3 carbon atom bound to another heteroatom; 
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R 1 and R 2 may be taken together with toe atom(s) to which they are attached to form 
a cyclic group, -(Cs-Cto)cyctoalkyl or -(CrCJheterocydyl. wherein said cyclic group Is 
optionally substituted by one to three moieties selected from toe group consisting of 
hydrogen, halogen, hydroxy, -CF 3 , -NO* -CN. -(d-CaJalkyl. -(CrCJalkenyl. -{Cz-CaJalKynyi, - 

5 C=N-OH, -C=N-0((Ci-C 8 )alkyt), -NRW, -OR 9 , -(Cg-C^cycloalkyl, -(CrCejheterocydyl, - 
CO2R 6 , -CONR s R e , -CONRW, -SR 7 . -SOR r . -SOaR 7 , -S0 2 NR s R 6 , -NHCOR 5 , -NR B CONR 8 R a . 
and -NR'sOjR 7 , wherein said -(CrCe)alkenyl and -(CrC«)alkynyl moieties of said cyclic 
group may be optionally substituted by one to three R 8 groups, and said cyclic group is 
optionally interrupted by one to three elements selected from the group consisting of -<C=0), 

10 -SO* -S-. -O-, -N-, -NH- and -NR 5 . with the proviso that any of toe foregoing cyclic group 
moieties or elements may not be bound to an sp a carbon atom that is bound to another 
heteroatom; 

R 8 is a substituent selected from toe group consisting of: 
(a) hydrogen; 

15 (p) -(Ce-CioJaryl or -(Ct-CJheteroaryl. optionally substituted by one to three 

moieties independently selected from the group consisting of halogen, hydroxy, -{C^Jalkyi, 
-(Ci-CeJalkyl-P^XOtCi-CBjalkyDj. -{CrCio)cycloalkyl, (Cs-C^Jaryl, (CrCsJheterocyclyl, 
-(CAJheteroaryl, -NR*R e . -NHSO^C-CaJalkyl, -NHSOsCCs-CeJcycloalkyl 
-N((d.C 9 )alkyl)(SOrCrCe)alkyl). ^((C r Ce)alkylKS0 2 (CrC6)cycloalkyl). -0(C,-Ce)alkyl. 

20 -O-SO^Cv-CeJalkyl. -(COXC^Jalkyl, -<CO)CFs, -(COXC^oJcyctoalkyl, -(COXCrC w )aryl, 
-{COXCrCQ^eterocyclyl, -(COXCi-COheteroaryl, -(CO)0(C,-Ce)alkyl. 

-(COP(C*Cio)cydoalkyl. -(COMCrC^Oaryl. -(COMCrCaJheterrcydyl, 

-(CO^CCaJheteroaryl. -(COXC-CeJalkyKHC-CeJalkyl, -SOrfC-Oalkyl. 

-SOjtCa.CeJcycloalkyi. SOjCFs. SOjNHa. SOaNH^-CBjalkyi, -SO^KCa^cyctoalkyl, 

25 -SOaNt^-Ce^kyi)^ -SOzNKCr^JcycloalkvlJj. -SOzNRW. and SOJi(C r 
Ca)alkyl-(C,.C,o)aryi; wherein said -(CrC,,,) aryl or -(Ci-C) heteroaryl are optionally 
interrupted by one to three elements selected from toe group consisting of-(00), -SO* -S-. 
4y. t -J4-, -nh- and -NR 8 ; and R 5 and R 9 of said NRW R*(b) group may be taken together 
wlto toe atoms to which they are attached to form a -<CrC*)heterocyclyl; 

30 (c) -(C3-C, 0 )cyck>alkyl. -(CrCsJheterocyclyl, and -(C-CeJalkyKCz-Cs) 

heterocydyl, optionally substituted by one to three moieties independently selected from toe 
group consisting of halogen, hydroxy. -{C,-Co)alkyl, -(C-CBjalkyl-PCOXOCCrCe^lkylfe. -(Cr 
C w )cycIoalkyl. (CrCiiJaryl, (CrCsJheterocydyl, -(C t -C»)heteroaryl. -NRV.-NSO^dAJalkyl. 
-NHS0 2 (C3-Cs)cvcloalkyl, -NttC^JalkylXSOrd-Ca^kyl), 

35 -N((C,.C 9 )alkylXS0 2 (C 3 .C 8 )cycloallcyl). -Ofd-CeJalkyl, -O-SOztd-CeJaikyl. -O-SO^C,- 
CeJalkyl. -{COXCi-C B )alkyl, -(CO)CF s . -{COXCrCiojcycloalkyl. -(COXCe-doJaryl, -{COXQr 
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Co)heterocyclyl, -(COXCi-CBjheteroaryl, -(COMCt-CeJalkyl. -(COWCs-CtoJcycloalkyl, - 
(COJOtCrCio^ryl. -(COWCzAJheterocyclyl, -(COjCHd-CoJheteroaryl. -(COXC,-Ca)alKyl- 
0(C,-Ce)alky«, -SOi^CJallcyl.-SOitCa^JcydoaJkyl, SOjCFa. SOaNH* SOaNHCCvCJalkyl. 
-S0 2 NH(C 3 -C e )cycloalky( > -S0 a N((C,-C a )alkyl) 2 , -SOzNtfCa-CJcycloalkyl)* -SOsNF^R 9 , and 

5 -S02N(C,.C«)alkyl-(Ce-Cio)aryl; wherein said -(CrCwJcycloalkyl. -{Ca-Cajheterocyclyl, and 
-(Ci-Ce)alkyKC2-CB) heterocyclyi are optionally interrupted by one to three elements selected 
from the group consisting of -(OO), -SO* -S-, -O-. -N-. -NH- and -NR 8 ; and R 6 and R 9 of 
said NR*R* R 3 (b) group may be taken together with the atoms to which they are attached to 
form a ■4C 2 .Ce)heterocyclyl; 

1 0 (d) -(d-CeJalkyl optionally substituted by one to three moieties selected from the 

group consisting of halogen, hydroxy, -(Ci-C^alky!. ^Ci-CaJalty-PtOXOfCrCoJallcylk, 
-(Cs.Cio)cycloalkyl. (Ce-C 10 )ary1, (CrCoJheterocydyl. -(C-CoJheteroaryl, -NRW. 
-NSO^d-CoJalkyl, -NHSO^CrCeJcycloalkyl. -N((C,-Ce>alkylKSOrCi-Ce)alkyl). 
^((CvCeJalkylKSOitCVCeJcycloalkyl), -0(C,-C<,)alkyl, -O-SO^Ci-CeJalkyl. -(COXd-CeJalkyl, 

15 -{COJCFa, -(CO)(CrC»)cycloalkyl, -(CO)(CrC 10 )aryl, -(COXCrCgJheterocyclyl, 
-{COXCt-CaJheteroaryl, -{CO)0(Ci-C8)alkyl, -<CO)CKCyC,o)cycloalky1, -(COMCa-C^ary!, 
-<COP(CrCe)heterocyclyl, -(COJOCC^Jheteroaryl, -(COXC 1 -C 9 )alkyl-O(C 1 -C 0 )alkyl, 
-SCWC-Ce^lkyl, -SO^CrCeJcydoalkyl, SOaCFj, SOjNHa, SOaNhKC-Oalkyl. 
- -S02NH(C3.C 6 )cycloalkyl, -S0 2 N((Ci-C 8 )alkyl)2, -SCfeNaCrCeJcycloalkyl)* -SOjNRV. and 

20 -S02N(C|-C 6 )alkyHCe^io)aryl; wherein said -(Ci-CJalkyl is optionally interrupted by one to 
three elements selected from the group consisting of -(C=0), -SO* -S-. -O-. -N-, -NH- and 
-NR 8 ; and R 8 and R B of said NR'R 8 R*(b) group may be taken together with the atoms to 
which they are attached to form a -(CrCsJheterocydyl; and wherein each R 3 (b)-{d) 
substituent, moiety, or element is optionally substituted by one to three radicals Independently 

25 selected from the group consisting of hydrogen, halogen, hydroxy, -CF S , -NO* -CN, 
-(C-CBjalkyl, -{CrCeJalkenyl, -{CrOalkynyl, -{CrCrJcycloalkyl. -(CrCeJheterocyelyl, 
-(Ca-CoJaryl, -(C-Cajheteroaryl. -0(Ci-Ce)aIlcyl, -CKCrCrJcycloalkyl, -OCCj-CaJheterocyclyt, 
-C=N-OH, -C=N<KC-Ce alkyl), -NRW, -SR 7 , -SOR 7 , -SOaR 7 . -COaR 6 , -CONRV, 
-SOjNRV, -NHCOR 5 . -NR^ONR'R 8 , and -NR 8 S0 2 R 7 ; with the proviso that a heteroatom of 

30 the foregoing R 3 (b)-(d) substituents, moieties, elements or radicals may not be bound to an 
sp s carbon atom bound to another heteroatom; and wherein R 8 and R 8 of said -NR^ 8 , 
•CONRW. -S0 2 NR 8 R e . and -NR s CONR 8 R 8 groups may be taken together with the atoms to 
which they are attached to form a -(CrCgJheterocyclyl; 

R* is a substituent selected from the group consisting of hydrogen, (C t -Ce)alkyl, 

35 -(C3.Cr)cycloalkyl. and" ^Ca-CsJheterocyclyl; wherein said (Ci-CeJalkyl, -(Ca-CrJcycloalkyJ, and 
-(Cz-Cgjheterocyclyl R 4 substituents are optionally substituted by one to three moieties 
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independently selected from the group consisting of hydrogen, halogen, -<d-d)alkyt f -CN, 
-NR 5 * -OR 8 , -<d-C 7 )cycloa!kyl, -(CVd)heterbcyclyl, -CO2R 5 , and -CONRW; with the proviso 
that a heteroatom of the foregoing R 4 substituents may not be bound to an sp $ carbon atom 
bound to another heteroatom; and wherein R 8 and R* of said -CONR 9 R 8 group may be taken 
5 together with the atoms to which they are attached to form a -{<VCio)cycioalkyl or 
-(C*d)beterocyclyl; 

R 5 and R 6 are each substituents Independently selected from the group consisting of 
hydrogen, -(d-Cdalkyl, -(d-djcydoalkyl, -{CrCsJheterocyclyl, -{CrCi 0 )aryl, and 
.(CtAJheteroaryl; wherein said -(d-d)alkyl. -{d-djcycloalkyl, -(d-djheterocyplyl, 

10 KCe-CioJaryt, and -(Ci-d)teteroaryt R 8 or R 8 substituents are optionally substituted by one to 
three moieties independently selected from the group consisting of hydrogen, halogen, -CF 3l 
-CN, -(Ci-CeJalkyl, -NH(d-d)alkyi, -NH(<Vd)cycloalkyl, -NH(C^d)heterocyclyl, 
-NH(dd 0 )aryl t -NH(d-d)heteroaryl, -N((d-d)alkyl)2. ^((d^)cycloalkyl)* 
-NdC^^heterocycIyi)^ ^((d-doJaryl),, ^((d-djheteroaiyfc , -0(d-d)alkyl, 

15 -0(C^C7)cycloalkyi, -0(C^d)heterocydyl, -0(C«rdo)aTyl, -O(d-d)beteroary1, 
-(<^C 7 )cycloalkyl t Kd-d)heten)cyclyl, -CO2R 7 , -CONH* -CONHR 7 , and -CONR 7 R*; with the 
proviso that a heteroatom of the foregoing R 8 or R 8 substituents or moieties may not be bound 
to an sp s carbon atom bound to another heteroatoms; and wherein R 7 and R* of said 
-C0NR 7 R 8 group may be taken together with the atoms to which they are attached to form a 

20 -(Ct-Cs) heteroaryl; 

R a and R e may be taken together with the atom(s) to which they are attached to form 
a cyclic group, -(QrdoJcyctoalkyl or -(CrCo)heterocycty1 v wherein said cyclic group Is 
optionally substituted by one to three moieties selected from the group consisting of 
hydrogen, halogen, hydroxy, -CF 3 , -NO* -CN, -(d-djalkyl, -(d-djalkenyl. -(d-dJalkynyl, 

25 -C*N-OH, -C^N-OCCCi-CeJalkyl), -NrV, -OR 6 , -(C r d)cycloafkyl f -{(VdJheterocyclyl, 
-CO2R 6 . -CONRW, -CONRW, -SR 7 , -SOR 7 , -S0 2 R 7 , -SOjNRW, -NHCOR 8 , -NR 5 CONR 6 R 6 , 
and -NR 3 S0 2 R 7 , wherein said -(CrC e )alkenyl and -(CrQJalkynyt moieties of said cyclic 
group may be optionally substituted by one to three R 7 groups, and said cyclic group is 
optionally interrupted by one to three elements selected from the group consisting of -(OO), 

30 -SO2, -S-, -O, -N-, -NH- and -NR 8 , with the proviso that any of the foregoing cyclic group 
moieties or elements may not be bound to an sp 3 carbon atom that is bound to another 
heteroatom; 

R 7 is a substituent selected from the group consisting of -{d-d)alkyl, 
-{Ca-CrJcycloalkyf. -(d-djheterocydyl, -(Co-C 10 )aryf, and -(d-d) heteroaryl; wherein said 
35 -{Ci-dJalkyf, -{d-C 7 )cycIoalkyi, -{Crd)heterocyclyl f -(Ce-d 0 )aryl, and -(d-d) heteroaryl R 7 
substituents are optionally substituted by one to three moieties independently selected from 
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the group consisting of hydrogen, halogen, hydroxy, -CN. -<C t -Ce)alkyl, -NR 8 * and 
-0(CvCe)alkyt. with the proviso that a heteroatom of the foregoing R 7 substituents or monies 
may not be bound to an sp 3 carbon atom bound to another heteroatom; 

r 8 is a substituent selected from the group consisting of hydrogen. -(CrCdalkyl. 

6 -(CCJcycloalkyl. -(CrCsJheterocydyl. -{C^Jaryt. and heteroaryl; wherein said 

Hd-OaBcyl. -{C^cydoaUcyt. -(C^eterocyctyl. -(CrCo)arvt. and -(C-C) heteroaryi R 
radicals are optionally substituted by one to three moieties Independently selected from the 
group consisting of hydrogen, halogen, hydroxy. -CN. -(CrW ■«? . - W J OR. 

^eterocydy.. -C^. -CONH* -CONHR , and -CONR«R« ;wtth 

10 the provteo that a heteroatom of the forcing R? substituents or moieties may ^ bo^d 
toansp'carbonatomDOundtoarwtherheteroatom;^ <*-* om 
may be taken together with the atoms to which they are attached to form a 
KC2-C9)heterocyctyl; 

R» and R 10 are each -(C,-Ce)alkyl and may be taken together with the atoms to which 
15 they are attached to form a -(CrCsJheterocyclyl; and 
r" is hydrogen or -(CrCe)alkyl. 

2 A compound of claim 1 wherein R 1 Is selected from hydrogen, hydroxy, and 
Hd-CeW. optionally substituted by one to three moieties Independently selected from the 
group consisting of hydrogen, halogen, hydroxy. -CN. -(C.-Ce^kyt -NR^ , -OR*. 
KCOcydoalkyl. -(C^)heterocydyl, -CO*?. -CONR^ andCONRW; R 2 Is hydrogen or 
-(C-Cetelkyl. optionally substituted by one to three moieties independently selected from the 
group consisting of hydrogen. ha.ogen. hydroxy. -NO* -CN. KC^alkyt. -<C^)aikenyl. 
-(CVOaticynyl. -C-NOH, -C=N-0((C^)a«ky.). -NR*R*. *f, «<MW 
k^eterocydyl. -CO* -CON**. -CONRW. -SR 7 . -SOR 7 , -SO* 7 -SO.NRR 
-NHCOR 8 , -NR'CONRV. and -NR^R 7 , wherein said -{C r C 8 )atkenyl and -(CrCe)alkynyt 
R 2 moieties may be optionally substituted by one to three R 8 groups; and n is 1 . 

3 A compound of any of the preceding claims wherein R 8 is -{Crdojaryl or 
KC^heteroaryl. optionally substituted by one to three moieties independently selected 
from the group consisting of halogen. hydroxy, -(CrC 6 )alkyl. 
-(CvC 8 )alky^(OKO(C.C 8 )alk y l) 2 . KCrC 10 )cycloalkyl. (CrCoJaryl. (C^Jheterocydyl, 
. (Cl C 9 )heteroaryl. -NR^ 8 . -NHSO^-CeW. -NHS^-CeJcycloalkyl •. 
-NttCvOalkylKSOrC-Ce^lkyl). -NUC.-OalkytKSO^CrCeJcycloaikyl), -0(C,-Ce)alkyl. 
-O-SOKC-CeJalkyl. -(COKC-Oalkyl. -{COCF* -(COXCVCioJcycloaikyl. -(<X>XC.-C 10 )aryt. 
^COKCrC,)heterocyclyl. -<COXCrC>)heteroary1, KCO)0(CrCe)alkyl, 
-(CO^C^cycloalkyl. -<CO)0<C^o)aryl. -(CO^C^neterocyolyl, 
^COP(CvC 9 )heteroaryt. ^KC^alkyKKC^Ikyl. ^CrCefelkyl, 
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-SO^C^Ocydoancyt, SdCF,, SO2NH2, SO^HtC^aBcyi. -SO.NHJCVCeJcydoalkyl. 
-SC^Nad-OalkyDa -SO^ttCrCe^oalkyl^. -SC^NR'R 6 . and 

^NlCvOalkylKCft-CwJaryl; wherein said -(C^do) aryl or -(d-d) heteroaryl are optionally 
interrupted by one to three elements selected from the group consisting of ~(C=0). -SO* -S-. 
^ „ N . _nh- and -NR 6 ; and R 8 and R 6 of said NRW R^b) group may be taken together 
wtth the atoms to which they are attached to form a -(dd)heterocyclyl. 

4 A compound of any of the preceding dalms wherein R 3 Is selected from 
-<CrC M )cydoallcyl. «^)heterocyclyi. and -<d-d)alkyHd-C e ) heterocyclyl, optionally 
substituted by one to three moieties independently selected from the group consisting of 
halogen, hydroxy, -(d-d)alkyl, ^CrCelalkyWCOKOCCt-CeJalkylH, -<CVC„)cydoaIkyl. 
<Ce.Cio)ary1, <(^ 8 )heterocyclyl. Kd-d)neteroary1, -NRW, -NSdtCrdtelkyl. 
-NHSO^CeJcycloalky.. ^(C^JaikyTKSOrC^kyl). 
-NUCvOalkylHSO^CeJcycloalkyl). -OCC^Jalkyl, -O-SO^d-dW. 

-O-SOrfdAJalkyl, -{CO)(C r C e )alkyl,XCO)CF,. -<COXd-do)cydoallcyl, KCO)(Ce-C 19 )ary1. 
KCOXCrOheterocyclyl. -<COXd-d)heteroaryl. -(COJCHCrCetelkyl, 

^COJOtC^oJcycloalkyl, HCOWCrd 0 )aryl. -((tt)0((^)heterocyclyl. 

-<COP(Cvd)hetBroaryl. KOOXd-CeialkyKXC.-Oalkyl. -SOrfCrdtelkyl. 

-SO^C^CeJcydoalkyl. SdQFa. SOaNH* SdNH(d-d)alkyl, -SO^HtCa-dJcycloalkyl. 
-SO^^^Jalkylfe -SO^UC^aJcycloaJIcylfe -SOjNRW. and 

-SO J N(C 1 .C 9 )alkyl-(C 6 .C 10 )aryl ; wherein said -(C^ojcyctoalkyl. -(C^heterocyclyl. and 
KC-Ce^kyKCrC,) heterocydyl are optionally interrupted by one to three elements selected 
from the group consisting of KC=0). -SO* -S-. -0-. -N-, -NH- and -NR 8 ; and R 5 and R of 
said NR*R a P?{b) group may be taken together with the atoms to which they are attached to 
forma-{CrC 6 )heterocyciyl. 

5. A compound of any of the preceding claims wherein R is -(d-Oalkyl 
optionally substituted by one to three moieties selected from the group consisting of halogen, 
hydroxy. -(d-dJalkyl. Hd* 10 )cycloalkyl. -NSOa<d-d)aIky1. -NHSO^-dJcyctealkyi, 
^«C,-CetelMXSOrCrd)alkyl). -NaCt-CeJalkylXSO^CVCe^loalkyl). -CXd-d)alkyl. 
-0-S0 2 (d-d)alkyl. -SKMd-dtelkyl. -SO.tCrCeJcycloalkyl. -SOaNH* S0 2 NH(C^)alkyl. 
-SO^CrdJcycloalkyi. -SCJMCrCeJaikyO* -SO^d-dJcydoalkyl)* and -SdNRrR . 

6. A compound according to any of the preceding claims of the formula 2 



H 
2 

wherein A is selected from the group consisting of. 
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5 wherein m Is an integer from 0-3 and R 13 Is a substttuent selected from the group consisting 
of hydrogen, halogen, hydroxy, (C,-Cfl)-alkyl, (Cs-C^-cytfoalkyl, (Ce-CwHryl. 
(CAJheteroaryf, (CrCjHieterocydyl, CMCt-CeJ-alkyI, CKCVCrJ-cycloalkyl. SQ2.(d-Ca)afkyJ, 
S02(CrC7>cyctoalkyl, NHSO^C-COalkyl, NUC-CeJalkylK^^-Cralkyl)). 

NaCs-Cr^oalKyiKSO^C-CralkyO). NCCi-Ce^lkyJXSOjCCs-CyJcycioalkyl). 
10 Nac^CTjcycloalkylKSOjtCs-CrJcycloalkyl), OSO^d-COalkyt. SOjPF 3 , SOjNH 2 , 
SOzNmcCeJalkyl, SOjNHfCrCrJcyctoalkyl, SOaNRV, SOjNflCrCaJalkyl)* CF 3 , 
CO-(C,.C«)alkyl. CO(CrC r )cydoalkyi, COCF 3 , CO^C-Oalkyl, 
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H 

wherein E is selected from the group consisting of: 



wherein R 14 is selected from the group consisting of (C^J-alkyl, (Cs-CjJ-cycloalkyl. and (O^ 
5 C©)-heterocycly! r and R 15 is selected from the group consisting of hydrogen, (d-CoJ-aikyl, (Qr 
CjJ-cydoalkyl, and (C^Hieterocydyl. 

10. A compound selected from the group consisting of: 

5-[4-(3^ethanesuifcttyM^ 
dfhydro-indol-2-one; 

10 Ethanesulfonfc acid methyK3-[2-(2^o-2 r 3^mydrc>-imndol^y!amlno)-&. 

trifluoromethyi-pyrimidi^ 

5-{4-{(lsochroman-1-y!mefo^ 
dIhydro-indol-2-one; 

5^4{2.(Pyridln-3-ytoxy)-propylamino>^ ,3. 
15 dihydjxnndol-2-one; 

3-fl2^2-Oxo-2,3KJihydi^1H-^^ 
methyl}-benzenesulfonamlde; 

H4-[(1-Methanesulf6nyl-p^^ 
ylamtno}-1 t 3-dlhydro4ndo»-2-one; 
20 *H3^-{2-Oxo-2>dfcydrcMH-indo^ 
ylamlno]-methyl}^henyl)-methanesuffonamlde; 

N-Methyrf-^2H£^ 
4-yfamlno}-ethyl}-methanesulfonamlde; 
5-{4-[(4^ethanesulfonykno^ 
25 ylam/no>1,3-dihydro-indol-2-one; 

5^3-MethanesuffonyImett 
1 ,3-dihydro-indol-2-one; 
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5^4^(1 ^ethanesulfonyl-pyr^^ 
yiaminoH ,3-dihydro-lndo*-2-one; 

h^Methyl-N^S-p-^xo-^^ 
4-yiammo]-propyl}-methanesulfonamide; 
5 54H2-(1-Methanesutfonyt-piperidIn^ 
ylamino}-1 ,3-dIhydro-indol-2-one; 

i5^4-[(4-Methanesulfon^ 
ylaminoM ,3-dlhydro-Jndol-2-one; 

5-[4-(3-Isopropoxy-propylamlno)-^^ 
10 indo)-2-one; 

5^4^(5^thyl-furar^ 
dihydro-lndol-2-one; 

5^4-I(BJcydop.2.1]hept^r^ 
ylamind}-1 ,3-ditiydro4ndoJ-2-one; 
1 5 N-(4-RuorD-3-{t2-(2-oxo-2,3-<llhydro-1 Wndol-5^lamwo)-5-trifIuoromethyl-pyrimldkv 

4-ylamlnoJ-methylJ-pheny!)-^ 

5^4-[(1-Methanesulfonyl-piperW^ 
ylamino}-1 l 3-dihydro-lncW-2-one; 

5-{4^(6-MethanesulfonyIi3yiidin-2-ylnriethyl)-am 
20 ylamino}-1 ,3-dihydro-bidoJ-2-one; 

5^4-K5-Methanesulfony1^ 
yJamino}-1 ,3Kiihydro-jndol-2-one; 

5-{4^2-MethanesuIfbnyl-benzyl^ 
dihydro-indol-2-one; 
25 5-{4-[(1 -Pyrimidln-2-yl-piperidb>3-yl^^ 

ytamino}-1 ,3-dihydro-lndol-2~one; 

5^4-p^1-MethanesutfOTyli>iperid 
yfam!no}-1 .S-dihydro-indoW-one; 

5-{4-[2-(1-Methanesulfonyty^ 
30 ylamIno}-1 f 3-dihydro-!ndol-2-one; 

N-(2-{p-(2-Oxo-2,3-dlhydro-1 H-indol-5-ylamlno)-5-trifluoro^ 
ytemino]Hrnethyl}-ph8riyl}^ 

5-{4-[(1 -Methanesulfonyl-^ 
ylamlno}-1 f 3-dIhydrc>-indol-2-ane; 
35 N-MethyW^-(2^-(2-axo-2>(iihyd^ 
4-ylamlno]^ethyJ}ijhenyl)H7iethanesulfonam 
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N-Me%J^2^ethyt-6^-(2-ox 
pyrimidin-4-ytaminoHnethyto 

5-fH2-l^oxY-lndan-1-y!^ 
indof-2-one; 

5 5^4-{(1-Hydroxy-<^opentylmeth^^ 
1 f 3-dihydn>-indol-2-one; 

5-{4^-Hydroxy^1-methanesufo^^ 
pyrimldIn-2-ylaminoM ,3-dihydro-indol-2-one; and 
N^ethyl-NK3-{p^2K>x^ 
10 4~yiamiro]-methy!}^yridin-2-yl)^ 

11. A method for the treatment of abnormal celt growth in a mammal comprising 
administering to said mammal an amount of a compound of claim 1 that is effective fn treating 
abnormal cell growth. 

12. A pharmaceutical composition for the treatment of abnormal cell growth in a 
1 5 mammal comprising an amount of a compound of claim 1 that is effective In treating abnormal 

cell growth, and a pharmaceutical^ acceptable carrier. 
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(54) Title: COMPOUNDS FOR THE TREATMENT OF ABNORMAL CELL GROWTH 

(57) Abstract: The invention relates to compounds of the formula ( 1) and to pharmaceuticaJly acceptable salts, prodrugs and solvates 
thereof, wherein R l , R 2 , R\ R*. R 5 , n, A and B are as defined herein. The invention also relates to methods of treating abnormal cell 
growth in mammals by administering the compounds of formula (1) and to pharmaceutical compositions for treating such disorders, 
which contain the compounds of formula (1). The invention also relates to methods of preparing the compounds of formula (1). 
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PYRIMIOINE DERIVATIVES FOR THE TREATMENT 
OF ABNORMAL qELLGROWlH 
Background of t he Invention 
This invention relates to novel pyrimkSne derivatives that are useful in the treatment of 
5 abnormal cell growth, such as cancer, in mammals. This invention also relates to a method of 
using such compounds In the treatment of abnormal ceO growth in mammals, especially 
humans, and to pharmaceutical compositions containing such compounds. 

It is known that a cell may become cancerous by virtue of the transformation of a portion 
of its DMA into an oncogene (L&. a gene which, on activation, leads to the formation of malignant 
10 tumor ceils). Many oncogenes encode proteins that are aberrant tyrosine kinases capable of 
causing cell transformation. Alternatively, the overexpression of a normal proto-oncogenic 
tyrosine kinase may also result in proliferative disorders, sometimes resulting in a malignant 
phenotype. 

Receptor tyrosine kinases are enzymes which span the ceQ membrane and possess an 

15 extracellular binding domain for growth factors such as epidermal growth factor, a 
transmembrane, domain, and an intracellular portion which functions as a kinase to 
phosphorate specific tyrosine residues in proteins and hence to influence cell proliferation. 
Other receptor tyrosine kinases include c-erb&-2, c-met, tie-2, PDGFr. FGFr, and VEGFR. it is 
known that such kinases are frequently aberrantly expressed in common human cancers such 

20 as breast cancer, gastrointestinal cancer such as colon, rectal or stomach cancer, leukemia, and 
ovarian, bronchial or pancreatic cancer. It has also been shown that epidermal growth factor 
receptor (EGFR), which possesses tyrosine kinase activity, is mutated and/or overexpressed in 
many human cancers such as brain, lung, squamous cell, bladder, gastric, breast, head and 
neck, oesophageal, gynecological and thyroid tumors. 

25 Accordingly, it has been recognized that inhibitors of receptor tyrosine kinases are useful 

as selective Inhibitors of the growth of mammalian cancer cells. For example, erbstatin, a 
tyrosine kinase inhibitor, selectively attenuates the growth in athymtc nude mice of a transplanted 
human mammary carcinoma which expresses epidermal growth factor receptor tyrosine kinase 
(EGFR) but is without effect on the growth of another carcinoma which does not express the 

30 EGF receptor. Thus, selective inhibitors of certain receptor tyrosine kinases, are useful in the 
treatment of abnormal cell growth, In particular cancer, m mammals. In addition to receptor 
tyrosine kinses, selective inhibitors of certain non-receptor tyrosine kinases, such as FAK (focal 
adhesion kinase), Ick, src, abi or serine/threonine kinases (e.g.: cyclin dependent kinases, are 
useful in the treatment of abnormal cell growth, in particular cancer, in mammals. FAK is also 

35 Known as the Protein-Tyrosine Kinase 2, PTK2. 

Convincing evidence suggests that FAK, a cytoplasmic, non-receptor tyrosine kinase, 
plays an essential role in cell-matrix signal transduction pathways (Clark and Brugge 1995, 
Science 268 : 233-239) and its aberrant activation is associated with an increase in the 
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metastatic potential of tumors (Owens et al. 1995. Cancer Research 55: 2752-2755). FAK 
was originally identified as a 125 kOa protein highly tyrosine-phosphorytated in cells 
transformed by v-Src. FAK was subsequently found to be a tyrosine kinase that localizes to 
focal adhesions, which are contact points between cultured cells and their underlying 

5 substratum and sites of intense tyrosine phosphorylation. FAK is phosphoryteted and, thus, 
activated in response to extracellular matrix (ECM)-binding to Integrins. Recently, studies 
have demonstrated that an increase in FAK mRNA levels accompanied invasive 
transformation of tumors and attenuation of the expression of FAK (through the use of 
antisense oligonucleotides) induces apoptosis in tumor cells (Xu et at. 1996, Cell Growth and 

10 Piff. 7 : 413-418). In addition to being expressed in most tissue types, FAK is found at 
elevated levels in most human cancers, particularly in highly invasive metastases. 

Various compounds, such as styrene derivatives, have also been shown to possess 
tyrosine kinase inhibitory properties. Five European patent publications, namely EP 0 566 226 
A1 (published October 20, 1993). EP 0 602 851 A1 (published June 22, 1994), EP 0 635 507 A1 

15 (published January 25, 1995). EP 0 635 498 A1 (published January 25, 1995), and EP 0 520 722 
A1 (published December 30. 1992), refer to certain tricyclic derivatives. In particular quinazoline 
derivatives, as possessing anti-cancer properties that result from their tyrosine kinase inhibitory 
properties. 

Also. World Patent Application WO 92/20642 (published November 26. 1992), refers to 
20 certain bis-mono and btcydic aryl and heteroaryl compounds as tyrosine kinase inhfoHors that 
are useful in inhibiting abnormal cefl proliferation. World Patent Applications W 096/1 6960 
(published June 6. 1996), WO 96/09294 (published March 6, 1996), WO 97/30034 (published 
August 21. 1997), WO 98/02434 (published January 22, 1998), WO 98/02437 (published 
January 22, 1998). and WO 98/02438 (published January 22, 1998), also refer to substituted 
25 bicydic heteroaromatic derivatives as tyrosine kinase inhibitors that are useful for the same 
purpose. 

Accordingly, a need exists for additional selective inhibitors of certain receptor and non- 
receptor tyrosine kinases, useful in the treatment of abnormal cell growth, such as cancer, in 
mammals. The present invention provides for novel pyrimidine derivatives which are selective 
30 inhibitors of the non-receptor tyrosine kinase, FAK, and are useful in the treatment of abnormal 
cell growth. 
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Summary of the Invention 
The present invention relates to a compound of the formula 1 




5 or a pharmaceutical^ acceptable salt, solvate, hydrate, or prodrug thereof, 
wherein R 1 has the following formula 2 




z— W 



wherein each D Is independently selected from the group consisting of CR? and N, with the 
1 0 proviso that R 1 is linked to NH group through a ring carbon atom; 

wherein E and 6 are independently selected from the group consisting of N and C; 
wherein X, W and O are independently selected from the group consisting of N, O. S, 
SO* CO, NR*. CR 2 and CR 2 R a ; 

wherein Y and Z are independently present or absent if present Y and Z are selected 
15 from the group consisting of N» O, S, SO* CO, NR 3 , CR 2 and CR 2 R 3 ; 

wherein A Is present or absent if present A is selected from the group consisting of O, S 
and NH and wherein B is present or absent, if present B Is selected from the group consisting of 
CO, SQ2, and NR?» with the proviso that when A is O or S that B is absent; 
wherein n is an integer from 1 to 3; 
20 wherein each R 2 is independently selected from the group consisting of H, d-Qj alkyt, 

CrC 7 cycloalkyf, C4-C7 heterocycloalkyl. OC,-Ce alkyt, OCyCr cydoallcyt OC4-C7 heterocyloalkyl, 
NH2, NHR 6 , NR 6 R 7 , SR*. SOR 6 , SO^, COjR 6 , CONH 2 , CONH* 8 , CONR 6 R 7 , SO^H* 
S0 2 NHtf, SOiNRV, NHCOR 6 . NR 6 CONR e , ' NHCONHR 6 , NR 8 CONHR 6 , NHCONR*R 7 , 
NRfcONRfR 7 , NHSO2R 6 , NR 6 S0 2 R 8 . with the proviso that O, N or S atom of the foregoing 
25 substituents may not be bound to a carbon atom bound to another heteroatom, said alkyt 
cydoalkyl, heterocycioalkyt moieties of the foregoing groups are optionally substituted by 1 to 3 
substituents independently selected from the group consisting of H, halo, CrCe alkyl, CN, NH* 
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NHR 10 , H(R\. OR 10 . Ct-Ca alkyl. d-d cydoalkyl, C 4 -C 7 heteixx^doalkyl, CONH* 

CONHR 11 , and CONR^R 12 ; 

wherein each R* is independently selected from the group consisting of H, d-d a!Kyf t 

C3-C7 cydoalkyl, C4-C7 heterocydoalkyl, CdR®. CONH 2 . CONHR 6 , CONR°R 7 or R 2 and R 3 
5 taken together with the carbon atom they are linked to can form a 3-7 membered cydoalkyl ring 

or 4-7 membered heterocydoalkyl ring, wherein each methylene group present in sard 3-7 

membered cydoalkyl ring and saW 4-7 membered heterocydoalkyl ring may be optionally 

replaced by a CO group, said alkyl, cydoalkyl. heterocydoalkyl moieties of the foregoing groups 

are optionally substituted by 1 to 3 substituents independently selected from the group consisting 
10 of H, halo, Ci-Cb alkyl. CN, NH* NHR 10 , H(R%. OR 10 , d-d alkyl. CrC 7 cydoalkyl, d-d 

heterocydoalkyl, CdR 11 . CONH2. CONHR 11 , and CONR"R 12 ; 

wherein R 4 is selected from the group consisting of H, d-d alkyl. C3-C7 cydoalkyl, C 4 - 

C7 heterocydoalkyl, CrCio aryl, and 5-10 membered heteroaryl, the alkyl, cydoalkyl, 

heterocydoalkyl, aryl and heteroaryl moieties of the foregoing groups are optionally substituted 
15 by 1 to 3 subsitutents independently selected from the group consisting of H, halo, OH, NO* d- 

d alkyl, CCR^CRW. CaCR 6 , d-d cydoalkyl, C4-C7 heterocydoalkyl, Odd alkyl, OCj-d 

cydoalkyl, Od^d heterocytoaikyl, C=N-OH, ON-0<d-di alkyl), NH* NHR e , NRfR 7 , SR 6 . 

SOR*, SOaR 6 , CO2R 6 , CONHj, CONHR 6 . CONRW, SOaNH* SCfeNHR* SOjNRV, NHCOR 6 . 

NR 6 CONR 0 , NHCONHR 6 , NR^CONHR 6 , NHCONR e R 7 , NR 6 CONR 6 R 7 , NHSOjR 6 , NR 6 S0 2 R fl , 
20 with the proviso that O, N or S atom of the foregoing substituents may not be bound to a carbon 

atom bound to another heteroatom; 

wherein R 5 is selected from the group consisting of H, Br, CI, CN, CF* CHjf, CHF* 

SOzCHa, CONH2. cydopropyl, cydobutyl, dH* CONHR 6 , CONRV, COjtf, 0(Ph=O(R\ and 

CsCR 9 ; 

25 wherein each R 6 is independently seleded from the group consisting of H, d-Ce alkyl, 

C3-C7 cydoalkyl. d-C 7 heterocydoalkyl, d-C, 0 aryl, and 5*10 membered heteroaryl, said alkyl, 
cydoalkyl, heterocydoalkyl. aryl, and heteroaryl moieties of the foregoing groups are optionally 
substituted by 1 to 3 substituents independently seleded from the group consisting of H, halo, 
d-d, alkyl. CN, NH* NHR 10 , N(R%, OR 10 , d-Ce alkyl, d-d cydoalkyl. d-d heterocydoalkyl, 

30 C02R 11 , CONH* CONHR 11 , and CONR^R 12 ; 

wherein each R 7 is independently selected from the group consisting of H, d-d alkyl. 
C3-C7 cydoalkyl, C4-C7 heterocydoalkyl, d-C 10 aryl, and 5-10 membered heteroaryl, said alkyl, 
cydoalkyl, heterocydoalkyl, aryl, and heteroaryl moieties of the foregoing groups are optionally 
substituted by 1 to 3 substftuents independently selected from the group consisting of H, halo, 

35 d-Ce alkyl, CN, Nhfe, NHR 10 , N(R 10 )* OR 10 , d-d alkyl, d-d cydoalkyl, d-d heterocydoalkyl. 
CO2R". CONHj, CONHR 11 , and CONR 1, R 12 ; 
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wherein each R* is independently selected from the group consisting of H, halo, cyano. 
C-C alky) CrCr cydoalkyl. C-C hetetocydoalkyl. OC-C alkyt. OC-C cydoalkyl. OC4-C7 
heterocytoalkyt. NHj, NHR 6 . NRV. SR 6 . SOR 3 . SO* 3 . CO* 8 . CONH, CONHR 8 . CONR* . 
SO^NH 2 SO2NHR 8 . scnrV. nhcor 8 . nr-conr 8 . nhconhr 8 , NRfcONHR 8 , 
5 NHCONRW. NR-CONrW. NHSOjR 8 , NR'SO* 8 . said alkyl. cydoalkyl. and heterocyctoalkyl 
moieties of the foregoing groups are optionally substituted by 1 to 3 subsWuents independently 
selected from the group consisting of H, halo. C,-C alkyl. CN. NH ? . NHR 3 . NCR 3 ),. OR 3 . C-C 
alkyf. C-C cydoalkyl. CC heterocydoalkyl. CO* 6 . CONH* CONHR 8 , and CONf* R 7 ; 

wherein each R 9 is independently selected from the group consisting of H. CF 3 . and C- 
10 C alkyl. said C-C alkyl is optionally substituted by 1 to 6 halo atoms; 

wherein each R 10 is independently selected from the group consisting of H, C-C alkyl, 
CC cydoalkyl. C^C heterocydoalkyl. CO*". CONH, CONHR". CONR»R« SOR 11 . 
SO* 11 . SOzNHj. SCNHR 11 , SOjNR^R 12 ; said alkyl. cydoalkyl. heterocydoalkyl moieties of the 
foregoing groups are optionally substituted by 1 to 3 substituents independently selected from the 
15 group consisting of H, halo. C-C alkyl. CN. NH* NHR 13 . N^V OR 13 . C-C alkyl. C-C 
cydoalkyl. C 4 -C 7 heterocydoalkyl. CO* 14 . CONH* CONHR 14 , and CONR 14 R 13 

wherein each R 11 is independently selected from the group consisting of H. C-C, alkyl. 
C-C cydoalkyl. CrCr heterocydoalkyl. CCo aryl. C-C 10 membered heteroaryl; said alkyl. 
cydoalkyl. heterocydoalkyl. aryl. and heteroaryl moieties of the foregoing groups are optionally 
20 substituted by 1 to 3 substituents independently selected from the group consisting of H. halo. 
C-C alkyl. CN. NH& NHR 13 , N(R 13 )* OR 13 , C^C alkyl, CrC 7 cydoalkyl. CrCr heterocydoalkyl. 
COaR 14 . CONH* CONHR 14 . and CONR^R 18 ; 

wherein each R 12 is independently selected from the group consisting of H C,-C alkyl, 
CrCr cydoalkyl. CrCr heter()cydoalkyl. CrCio aryl. C-C, 0 membered heteroaryl: said alkyl. 
25 cydoalkyl. heterocydoalkyl. aryl, and heteroaryl moieties of the foregoing groups are optionally 
substituted by 1 to 3 substituents independently selected from the group consisting of H. halo. 
CC alkyl. CN. NH* NHR 13 . N(R 13 >,. OR 13 . C-C alkyt, CrCr cydoalkyl. C-C r^terecycloalkyt, 
CO* 14 . CONH,. CONHR 14 . and CONR 14 R tt ; 

wherein each R 13 is independently selected from the group consisting of H. C-C alkyl. 
30 CrCr cydoalkyl. CC torterocydcalkyl. CO* 14 . CONH* CONHR 14 , CONR 14 * 8 . SOR 14 . 
SO* 14 . SOjNHj. SCNHR 14 . SOjNR 1 ^ 15 ; 

wherein each R 14 is independently seleded from the group consisting of H. C-C alkyl. 
CrC 7 cydoalkyl. CrCr heterocydoalkyl. C-C„ aryl. C-C membered heteroaryl; said alkyl. 
cydoalkyl, heterocydoalkyl. aryl. and heteroaryl moieties of the foregoing groups are optionally 
35 substituted by 1 to 3 substituents independently seleded from the group consisting of H. halo. 
C-C alkyl. CN. NH2. NH C-Calkyl, N(C-Calkyl)2. 0-Ci-C 8 alkyt; and 

wherein each R 1S is independently selected from the group consisting of H. C-C, alkyl. 
CrC 7 cydoalkyl. C-C, heterocydoalkyl. CC 0 aryl. C-C» membered heteroaryl; said alkyl. 
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cycloalkyl, heterocycloalkyi, aryl, and heteroaryl moieties of the foregoing groups are optionally 
substituted by 1 to 3 substituents independently selected from the group consisting of H. halo, 
Ct-Ce alkyt 9 CN, NH* NH CrC*fcyl. N(d-C,alkylk, O-C-Ce aikyl. 

In one preferred embodiment of the compounds of formula 1 , include those wherein E 

5 and G are independently selected from the group consisting of N and C; wherein X. W and Q are 
independently selected from the group consisting of N, O, CO, NR 3 , CR 2 and CtfR 3 ; and 
wherein Y and Z are independently present or absent, if present Y and Z are selected from the 
group consisting of N. O. CO, NR 3 , CR 2 and CR 2 ^. 

In another preferred embodiment of the compounds of formula 1, Include those 

10 wherein E and G are Independently selected from the group consisting of N and C; wherein X, W 
and Q are independently selected from the group consisting of N. CO, NR 3 , CR 2 and CR 2 R 3 ; and 
wherein Y and Z are independently present or absent, if present Y and Z are selected from the 
group consisting of N, CO, NR 3 , CR 2 and CR*R 3 . 

In a more preferred embodiment of the compounds of formula 1, include those 

15 wherein E and G are C; wherein X, W and Q are independently selected from the group 
consisting of N, CO. NR 3 . CR 2 and CRW; and wherein Y and Z are independently present or 
absent, if present Y and Z are selected from the group consisting of N. CO, NR 3 , CR 2 and 
CR 2 R 3 . 

In a most preferred embodiment of the compounds of formula 1, include those 
20 wherein E and G are C; wherein X, W and Q are Independently selected from the group 
consisting of N, NR 3 , CR 2 and CRW; and wherein Y and Z are independently present or absent, 
if present Y and Z are selected from the group consisting of N t NR 3 . CR 2 and CR*R 3 . 

In one specific embodiment of the compounds of formula 1 , include those wherein R 2 is 
selected from the group consisting of: 
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ln another specific embodiment of the compounds of formula 1, include those wherein 
R 2 i$ selected from the group consisting of: 




Specific embodiments of the compounds of formula 1 include those wherein R 2 is 
5 selected from the group consisting of. 
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Spedfic embodiments of the compounds of formula 1 Include those wherein A is 
present or absent, if present A Is selected from the group consisting of O and NH and wherein B 
is present or absent. If present B Is selected from the group consisting of CO, SO* and NR 6 . with 
5 the proviso that When AtsO that Bis absent 

Specific embodiments of the compounds of formula 1 include those wherein A is 
present or absent if present A is NK and wherein B is present or absent, if present B is selected 
from the group consisting of CO. SO* and NR 6 . 



BHSOOCIO: <W__20O405678M2J_> 



PCT/IB2003/006055 

WO 2004/056786 

-10- 



Spedfic embodiments of the compounds of formula 1 include those wherein A is 
present or absent, if present A is NH and wherein B is present or absent, if present B is selected 
from the group consisting of CO and NR 8 . 

In one preferred embodiment of the compounds of formula i include those wherein A 

5 ispresent*abserMpres«*AisNHa^ 

in a more preferred embodiment of the compounds of formula 1 include those 
wherein A is presenter absent, tf present A is NH and wherein B is absent 

in a most preferred embodiment of the compounds of formula 1 1nclude those wherein 
A is NH and wherein Bis absent 
10 specific embodiments of the compounds of formula 1 include those each fr is 

independently selected from the group consisting of H. C-C alkyt. CrC, cydcatkyl. C£r 
heterocydoalkyl. OC r Ce alky). OOrC cydoalkyl. OCrC heteroeyloalkyi. NH 2 . NHR 6 . NR*R . 
SR 8 SOR 6 SO.R 6 . COiR 6 . CONH* CONHR*, CONRV. NHCOR 9 . NR^ONR 8 . NHCONHR 8 . 
NR 8 CONHR*, NHCONRW. NtfCONRfR 7 . NHSO^. NR e SOjR*. with the proviso that O. N or 
15 S atom of the foregoing substituents way not be bound to a cartwi atom bound to another 
heteroatom. said alkyt. cydoalkyl. heterocydoalkyl moieties of the foregoing groups are optionally 
substituted by 1 to 3 substituents independently selected from the group consisting of H, halo. 
C,-C alkyt. CN, NH* NHR 10 , Nf* 10 )* OR 10 , CrC alky. CrC cydoalkyl. C^ rwterocydoalkyl. 
CC^R 11 . CONH* CONHR 11 . and CONRV* ; and wherein each R 5 is independently sdected 
20 from the group consisting of H, Ci-C* alkyl, CrCr cydoalkyl, C4*Cr heterocydoalkyl, COjRT, 
CONH 2 CONHR 9 , CONRfa 7 or R 2 and R 3 taken together with the carbon atom they are linked to 
can form a 3-7 membered cydoalkyl ring or 4-7 membered heterocydoalkyl ring, wherein each 
methylene group present in said 3-7 membered cydoalkyl ring and said 4-7 membered 
heterocydoalkyl ring may be optionally replaced by a C=0 group, said alkyl. cydoalkyl. 
25 heterocydoalkyl moieties of the foregoing groups are optionally substituted by 1 to 3 substituents 
independently selected from the group consisting of H. halo. C,-C, alkyl, CN, NH* NHR . 
N(R 10 fe. OR 10 . C-C alkyl. CrC, cydoalkyl. C,-C r heterocydoalkyl. COjR 11 . CONH* CONHR . 
andCONR ,1 R 12 . 

Specific embodiments of the compounds of formula 1 include those each Rr b 
30 independently seleded from the group consisting of H. C-C alkyl. CrC, cydoalkyl. CjCr 
heterocydoalkyl. OC-C alkyl. OC s -C, cycloalkyt. OC4-C heterocytoalkyl. NH 2 . NHR . NR*R . 
with the proviso that O, N or S atom of the foregoing substituents may not be bound to a caroon 
atom bound to another heteroatom. said alkyt. cydoalkyl. heterocydoalkyl moieties of the 
foregoing groups are optionally substituted by 1 to 3 substituents independently selected from the 
35 group consisting of H. halo. C,-C alkyl. CN. NH 2 . NHR W , NfR 1 ^. OR w . d-Q, alkyl. CrC* 
cydoalkyl. C 4 -C 7 heterocydoalkyl. CO*". CONH 2 . CONHR 11 , and CONR 11 R 12 : and wherein 
each R 3 is independently selected from the group consisting of H. C-Ce alkyt. C3-C7 cydoalkyl. 
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C,-C, hetorocydoal*. CP* CONK. CONHR*. OONrftf or * and* 
*e carton atom ft* are BnKed to can form a 3-7 merged nng « " 

heterocydoa.ky. ring, where* each methylene group present in said 3-7 mernbered 

membered heterccydod* may be op«ona«y reptocad ^C=0^ 

oy 1 to 3 substituents irtependentiy seteded from the group cons*t«g of H, 
CN. NH, NHR t0 , N(R%. OR*. C-C a** CyC 7 cyctoaKy.. t>* hetorocydoaftyl. CO* . 
CONHj, CONHR 11 , and CONR u R" ■ 

Specific embodiments of the compounds of formuto 1 indude those R* is 

ft. group MM.****** C^aryi. and WOm ^~'t^ 
^Zoa^rnc^c,ftefc«going groups are 

^ependentiy seteded from the group consistinfl of H, hato. OH. NO, <** a** ■ 
OC^. CrC, cvctoaU*. C* MM*** OCrf. «* ^ « 
neterocyioaiK,. C=N-OH. C=N-0(C^ «* NH, NHR*. ^f^^^' 
CONH, CONHR*. CONRV. SO^H, SO^HR 9 . SO^rV. NHCOR*. NR CONRr, 
NHCONHR 6 , NR 6 CONHR*. NHCONRV. NR»CONR 6 R\ NHSOjR 8 , NRW. w«h the proviso 
that O, N or S atom of the foregoing substituents may not be bound to a carton atom bound to 
another heteroatom. • . . . , _ 



10 



15 



25 SO,, ^^'-^S. NHCONHR N= 
N^CCWR*f^NF?CONR*R T . NHS02R*. NRPSO2R 6 , with Ihe proviso that O, N **^^ m 
foregoing substituents may not be bound to a carton atom bound to another 

Spec^embod^tfftecompou^tf^^ 
tne grouping Of H. Br. Q. CN. CP, CH2F. CHF, SCCH, CONH, CONHR . 
30 CONFER 7 . CO.R 6 . CIRVCIRV and OCR 9 . ^ _ , 

Specific embodiments of the compounds of formula 1 indude those R 5 * selected from 
the group consisting of H. Br. CI. CN. CF, CH 2 F. CHF, SO**. CONHa^ndC^ 

Specific embodiments of the compounds of formula 1 indude those R 9 • selected from 
the group consisting of H.8r.a.CN.CF 3 .CH 2 F. CHF, SOjCH, and CONH2. 
35 Other specific embodiments of the compounds of formula 1 indude those selected from 

the group consisting of: 
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S-Bromo-N^p-O^AWetra^ 
diamine; 

5^mo4^-pyridirv2-yl-N2«^ 
pyrimidine-2,4-diamlne; 

5 S^omoV-pyrid^-ylmethyl-l^-ia-t 1 ^.a.e-tetrahydro-pyridin-^yD-l H4ndol-5-yl}- 

pyrimldine-2 t 4-diamjne; 

N^Benzyf-S^romo^-^W^ 
2,4-diamine; 

5-Bromo-N4-{1 R-pben^ethyiH^WI ^.S^^etrahydroi^iri^ylVIH^ndol-S-^ 
10 pyrimkJine-2,4-<Jiamin8; 

5-BromoV-<1 fac-pheny^elhy»H4 2 -pK1 ,2,3.Wetrahydr(H>yridir>-4-y<>-1 H-indol-5-yfr 
pyrimidine-2.4-diamine; 

5-Bromo.NM1S^henyl-ethyl)-N2-p-<1 £,3.$-tetrahydro-pyrffl^ 
pyrimidine-2 f 4-diamine; 

1 5 4-({5-Bromo-243-<1 2,3,6-tetrahydro-pyridin^ylVI H-indof-5-ylaminoJ-pyrimidirM- 

ylamino}-methyi)-ben2enesulfonamkJe 

5-Bromo-N 2 -(3-<1 ^S.e-tetrahydroijyridirHt-yihl HHndol-5-ytl-^^-trifhjoronr>ethyt- 
benzyt)-pyrimldine-2,4-<liamine; 

5-Bromo-^-(4-methoxy-benzyfhN 2 -[3-{l ^,3,e-te!rahydra-pyridirv4-yl)-1 H-indol-5-yf]- 
20 pyrimidine-2 f 4-diamine; 

pyrimidkie-2 l 4-diamine; 

S-Bromo^-^fluoro^^ 
pyrimfdtne-2.4-diamine; 

25 S-Bromo-^-naphthalen-l-ylmethyf-^-ia-tl ^,3,6-tetrahydro-pyrkJ«v4-yJV1 H-indol-5- 

yf]-pyrimjdine-2.4-diamine; 

S-Brorrw-N^ftuoro-^^ 
1 H-irKJo»-5-ylh3yrirnidine-2,4«<liamine; 

5-Bromc>-N 4 -{3-f!iK>ro-5-t^ ,2,3, Wetrahydro-pyridifv4-yl)- 

30 1 H-indol-5-y0-p^rimidine-2,4^iamine; 

5^Bromo^N 4 -(4-phenoxH)enryt)-N 2 -p-(1 ^,3,Wetrahydro-pyridliv4-yl)-1 H-indoU5-yl}- 
pyrimidine-2,4-diamine; 

S-BrorTtt^N 4 -^.^^ ^,3,6.tetrahydro-pyridirb4-yl)-1 H-indol-5-yl]- 

pyrimidkie-2,4-diamlne; 

35 S-Bromo-lsf-p-O Z3,6-tetrahydro-pyridifHl-yl)-1 H-indol-S-yll-r^^trifluoromethoxy- 

benzyt)-pyrimidine«2,4-diamine; 

5-BromoV^4^hloro-benzyJ)-N 2 -[3-<1 ,2,3,6-tetrahydro-pyridiM-yl)-1 H-tadol-5-yt]- 
pyrimidine-2 t 4-diamine; 
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5-Bromo-N 2 -(3-(1 ^.S.e-tetrahydro-pyridln-^yl^l H*indol^ylH^-thiopher>-2-ylmemyl- 
pynmxJine«2,4-diamine; 

5-Bromd-N4-furarv2-y^ 
pyrimrdine-2,4-diamine; 
5 S^romo-N^-m^thyf-ben^H^-^l £ AG-tetrahydnH^ 

pyrimWine-2 t 4-diamine; 

5^roaw^^3-methyf-benzyl)-N 2 -{3-{1 ,2 ,3.6-tetrahydro-pyi^ 
pyrimfdine-2,4-diamtne; 

5^romo44 4 -(4^thy!-ben2yl>-N 2 -I3-(1 2 A64elrahydro-pyridln-4.ylVlH-Uido»-5-ylJ- 
10 pyrimidine-2 t 4-diamine; 

5^rofTK)V^2-fluorD-benzylHJ 2 -I3-{1 ^,3,6-tetrahydroi>yrklln-4-yl)-1 H-lndol-5-^J- 
pyrimidine-2,4-diamine; 

r^-Biphenyf^-ylmethyf-S-broma-N^PHI ,2,3,6-tetrahydro-pyridin-4-yl)-1 H-indol-6-yfJ- 
pyrimidine-2 t 4-diamine; 

15 N 4 -Biphenyl-^ylmethyl-5-brofno-N J -p-(1 ^^.e-tetrahydro-pyridin-^yi)-! H-indd-5-yO- 

pyrimid1ne-2 > 4-diamine; 

S^romo-t^^-methoxy^enzyl^N^S-il ^ r 3,6-tetrahydro-pyridin-4-yt)-1 H-indol-5-yt}- 
pyrimidine-2»4-diamtne; 

. 5-Bromo-N 4 -(3-fTiethoxy-ben2yl)-N 2 -(3^1 ^ v 3,6-tetrahydnH>yridiiv4-yl)>1 H-indol-5-yq- 
20 pyrimk)ine-2,4-diamine; 

. 3^{5-Bromo-2-[3-{1 ^^^tetfahydro-pyridin-^ylj-l H-irKJol-5-y(amino]-pyrimidirv4- 
ylamlnohmothyl)-fJ-melhyl-benzamide 

S-Bromo-N'-fc-chk^ 
pyrimklsne-2,4-diamfne; 
25 5-Broma^ 4 -pheneihyW^[^ 
2,4-diamine; 

S-Bromo-l^^-pyrid^-yl^ylH^ 2 -^! ^,3.6-telrahydro-pyrldln-4-yl)-1 H-indol-5-yih 
pyrimrdine-2,4-dfamin8; 

5-BronrK>-N 4 -(2i>yridin^ ,2,3,6-tetrahydr<H)yridjn-4-yl)-1 H-mdol-5-yl}- 

30 pyrimidine-2,4-diamine; 

5-Bromo-N 4 -(2-pyridin-3-y^^ 
pyrimidine-2,4-diamine; 

S-Bromo-^-p^fluoro-phenyl^yO-N^S-tl ^.S.fr^etfahydro-pyrklin^yl)-! H-lndol- 
5-ylJ-pyrimk!ine-2 t 4-diamine; 
35 5-Bromo-N 4 -{2-phenyl-cyclopropyl)-N 2 43-{1 ^.S.e-tetrahydra-pyridin^yl)-! H-indc*-5- 

yl)-pynmidine-2,4-dlamine; 

5-Bromo-N 4 -<2-pheny1-cyclopropyl>-N 2 -[3-{1 ^^.e-telrahydro-pyridin-^yiVI H-indot-5- 
ylj-pyrimidin8-2 f 4-diamlne; (homo-chinal) 
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5-BromoVK2^nyl^opr^^ 
yf]^yrimid»ne-2,4-diamine; (homo-chiral) 

5-BiorT»^24^loro^^ 2,3.6-tetrahydro-pyrtdirv4-yl).1 H-tndol- 

5-yfl-pyrimidlne-2,4-diamine; 
5 5-Bromo-NM3-{1 ,2 f 3 f 6-letrahydro-pyndin-4-yl)-1 H-inck)l-5-yfVN 4 -(2-thiophen-2-yi- 

ethylH>ydm(dine-2,4-diamine; 

Mroroo-N 4 -P^2-f!ua^ 
5-yt]-pynrnidlne-2,4-diannlne; 

5-Bromo^ 4 ^2^oro*hen^ 
10 5-yq-pyrimidine-2 f 4^iamine; 

5-Bromo-NM2^2^thoxy-pheny1 ,2,3,6-t6trahydro-pyTidin-4-ylV1 H- 

^dol-5^yQ-pyriniidine-2,4-diamine; 

N 4 -<2-Benzo[1 3JdioxoJ-S-yt-ethy1)-5^romo-N 2 -[3-<1 ,2,3. S-tetrahvdroi)yrWli>4-y*H H- 
indol-5-ylhpyrimkJlne-2 B 4-<framlne; 
15 S-Bromo-N'-^hen^ 
pyrlmWine-2,4-diaminB; 

5^5-Bromo^henethylamino^y^^ 

5-[5^romo^2<htoro4>eKiytamino 

5-(4-Benzytemino-5-tm)mD-pyrimtdb-2 , 3-dihydro-indol-2-one; 

20 5^5^romo^1^henyl^thy1amiro^ 
5^5-8romcMH3^phenyH)ropy(amto 
5^m<>^2^ethane^^ 
5-yfJ-pyrimidine-2,4-dlamtne; 

N 4 -Benzyl-N 2 -{3-<1 ^ f 3 f 6-tetrahydiXH)yridin-4-yl>-1 l4^dol-5-yq-pyrlmidine-2,4-dlamlne; 
25 N^Benzyt-l^-melhyt-N 2 -^! ,2,3,6-tetrahydroi^ 

2,4-diamtne; 

N^MethyW^2i>yr^^^ .iS^-tetrahydro^yridirv^-yl^l H-indol-5-yt}- 

pyrim!dina-2,4-diamine; 

[4^2-Phenyf^oipbd^ ,2,3,6-tetrahydro-pyrkJin-4.y<>-1 H- 

30 indol-5-yfhamine 

5-^thylV-(2-pyrid^ 
pyrimldine-2,4-diamine; 

5-Bromo-N 2 ^3^perkiin^ 
diamine; 

35 5-Bromo-N 2 -[1 nmethanesulfonyl-3^ ,2 ,3, Welrahydro-pyridin-4-yl>-1 H-indol-5-yq.N 4 - 

(2^yridirv2-yl^my<h)yr«midir^2,4-diamine; 

5-Bromo-N 2 -{1 -methanesulfonyt-3-(1 ,2 f 3,6^trahydfo-pyridir>^^^ 
pyrkljrv2-yl-pyrimidine-2,4-diamlne; 
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5-Bromo-ltf-<2-pyrkM-2-yl^yl^ 

pyrimidine-2,4-diarnine; 

3-{4-(2-Pyridlrv2-yVe»»ytemino)-2-p-(1 .2,3.6-telrahydro-pyridirv4-y))-1 H-indol-5- 

y«aminol-pyrlmidln-5-yl}-acfylic acid; ethyl ester, 
5 5^5.Bromo-M2-(3^l«oi*enyl^ ,3-dihydro-indoV- 

2-one; 

S-Bromo-N^^S^loro^BnytJ-ethyll-N'-p-tl ,2.3,6-tetrahyc!ro-pyridirv4-yt)-1 H-tndoJ- 
5-yfl-pyrimidine-2,4-diamine; 

10 5-yl]-pyrimidlne-2.4-diamine; 

5-{5-8ronu>4-{2-(4-methoxy^en^ ,3-dJhydro- 

hdol-2-one; 

5-Bromo-l^-I2-(4-ii»thoxy^ 
lndol^ylH^«dine-2.4-<liamine-. 
15 5^5^mo-4-p-(3-methoxy-phenyl)^ 
indol-2-one; 

5-BromoV-l2^3-inethoxy-phen^ 
indol-5-yl]-pyrimidine-2,4-diamine; 

5^5-Bromo-4^2-o4olyi-ethytamiro^ 
20 S-Bromo-tf-p-O .^.e-tetrahydro-pyridlnr^ylM H-indol-S-ylH^^-o-tolyl-eth^ 

pyrimidine-2.4^Jiamine; 

5-{5-B«^o^2-m-toly»-ethylaminoH)yritnWn-2-ytem 

5-Bromo-M 2 -p-{1 Z3.6-tetrahydrc^pyrklin4-y1>-1 H-todot-5-yIl^-(2-m-toJyt-ettiyt)- 
pyrimid)ne-2,4-diamine; 

25 5^5-Brom<HK2-p-tolyl-ethyla^^ ,3-dihydro-<ndoJ-2-one; 

$-Bromo-N*-l3^1.2A6«etrahydn>^ 
pyrimidine-2,4-djamine; 

l5.Bromo-2-(2-oxo-2>dihydro-1H-^^ 
5-{5-Broino^-I2-(3-trifluoromethyH*enyl)^thylamlno 

30 dihydro-indol-2-one; 

5-[4K2«phenyM-y^ t 3-dihydro-indol-2^ 

one; 

5^5^romo^-[2^3-fIiJoro-p^^ 

2-one; 

35 5^5-Bromo^g-(2<hk^^ ,3-dihydro-indot- 

2-one, 

SHS-Bromo^^^ethoxy-phenyl)^^ 
indo»-2-one; 
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5^Bromo44?^4-fluo^ 

2-one; 

5^5-Bromo4H2-(4^ toro-ph8nyl)-ethylaminoh)yrim , 3-dihydnHndoi- 

2-one; 

5 5^5-Bromo-4-p^2-fluoroi>hen^ ,3-dihydro-lndo!- 

2-one; 

5l5^ronn>-4K3-pheny^ty^ >dihydro-iTKfc)l-2-one; 
5^Bromo4-[(thfophen-2-^^ 

one; 

10 6^5-Bromo4-t(thtopherv2-tf^ 
one; 

5^5^romo-4-(2>dimemyl-benzyl^ 

one; 

6-[5-Bromo4-(2;Wimemyi-ben ,3-dihydro-indoh2- 

15 one; 

5- [5-Bromo^2.5^inriethyf-berc 

one; 

6- [5-Bromo^2,5<limetbyi-be!^ 

one; 

20 6-{5-8romo^2-fiuoro-benzyia^ ( 3-dihydro4ndol-2-one; 

645-Bromo^2-trffiuoromethoxy-^^ 

indol-2-one; 

5-[5-Bromo^3-trifluorometto^ 

indol-2-one; 

25 s^5-BrofTK>^3-trif!uoroniethoxy-benzylam ,3-dihydro- 

indol-2-one; 

5- t5-BroeTuM-<4-trffluorome^ 
indof-2-one; 

6- ^Bfomo^4-triftuoromethoxy-beraytem ,3-dihydro- 

30 indol-2-one; 

6-[5-Bromo^2-methoxy-benzytamino)-p^^ 

645-Bromo^3-methoxy-benzy^tno)^^ 

6-[5-Bromo^3-Wfluorometty^ 

2-one; 

35 545-8ronw>-4-l(thtazoK2-ylmeto^ ,3-dihydro-indo«- 

one; 

5^5-Bromo^(5-mettianesulfbnyUhi^ 
1 , 3-dihydro«indol-2-one; 
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5- [5-Bromo^-(2,3-dffiuoro4)eniy^ 

6^5-Bromc>-4^2 l 3^ffluoro-benzyla™ ,3-dihydro-indo<-2-one; 
5K5^omo-4-(2,4-difhJoro-ben2yl8mino)^ 

6- [5-Bromo^2,4-difluoro^enzytaml^ 

5 6-l5-CWoro^(2-trifluor^^ ,3-dihydro-indo*- 

2-one; 

5-Chloro^2-^methyMH-ifxiol^ 
diamine; 

5-Chlorx>^ 2 -(1H-fndaz^^ 
10 5-Chloro-N 2 ^1 -methyl-1 mndol-5-yiH^-pyiidin-2-yta^ 

6^5^hloro^(pyridirv2-yimethyi)^iru)]-pyrOTidh 

one; 

5-Chton>*N2-(1H-mdazDl^yl^^ 

5- Chloro-N2-(1 H-indazol-6-yl)-hW^idin-2-ytme^ 
15 (5K5-Bromo^[(pyrkl^ 

acid; tert-butyl ester; 

(6K5-BronK>^[(py^ 
add; tert-butyt ester; 

6^4-[(PyrWin-2-ylmethyl)^ 
20 . indoJ-2-one; 

l^1-Methyl-1H-lndol-5-yl}-W-^^ 
diamine; 

(6^5-Bramo^[(pyiidin-2-y!methyl^ acid; 
tert-butyl ester; 
25 N4-Pyridin-2-y!nnethyi-N2-quin^^ 
2^6-{5-BjT>mo^[(pyrid^ 
mettoxy-ethyt)-ac6tam(de; 

6- {5-CWGro^((3-memyH)y^ 
indot-2-one; 

30 (6^5~Bromo-4-l(pyrtdin-2^ acid; 

(6^5-Bromo^-[(pyri<S^ -yl)-acetic 
acid; tert-butyf ester; 

N2-(1H-lndazol-6-yl)-N4-pyridir^ 

(5^5-Bromo^[(pyridirv*2-ytm^ -yl)-acetic acid; 

35 tert-butyl ester, 

(6-{5-Broni(>^[(pyrkJin-2-ylmefo^ 

add; 

(5-{5^romo-4H(pyridtn-2-ytmeth^ acid; 
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indol-2-one; 

5 545^loro^3sTiethanesuWonyl-ben2^amlnoH)yrOTidin-2-ytaminol-1 ,3-dlhydro- 

indol-2-one; 

5^5^1oro^2-fluoro-benzyla™^ 

6^5^toro^(2-fluoro-*enzytan^^ ,3-dlhydro*do»-2-one; 

10 5^romo^2HWlhoxy^hylamino)-py^ 

5^5^lorcMl-(3-methy^r^mino)-pyrinildfn-2-ylamlno]-1 ^ihydto-indol-2-one; 

6^htoro^l(4^emyH>yM^ 
indol-2-one; 

5-(4-Benzylamfno-5^loro-pyrinr»Win-2-ylamino^ 
15 5-Bn^(>-N2-<1H-indol-5-yl)^^ 
5*romo-N2K1H-indol-5-y»^^ 
5-Bromo-N2-(1H-indol-4^^ 
5-Bromo-N2KlH^azo«-5iyi^N4K2H^klin-2-yl-et^ 

Mromo^lWndta^ 
20 5-Broff»-N2K1H-indoh4^^^ 

5-Bromo-N2-<lH-mdazol-5-y0^^y^^ 

N2-{1H-lndol-5-yl)-N4-pyridin-2-ylm 

N2^lH-ln<lazD^ylHMi>yrid^^^ 

N2^imndol^)-N4^2i>yridirH2-yl*fr^^ 
25 N2^1WrKiaz!0l^H*4-pyiklU^^ 

N2-(1 H-lndazoi^yi)-N4-<2i>yridln^^ 
545-Bromo^[(pyrid(rv2-ylmethy1>ami^ 

banzoimidazol-2-one; 

30 5^5-Bromo^(2i)yridin-2-y^emytemino)-pyrimidin-2-ytamino}-1 ,3-dihydro- 

benzoimidazol-2-one; 

5^4-[(Pyriditv2-ylmethy«>-amjno^pyrimkJiiv2^lamino}-1 >dihydro-benzoimidazot-2- 

one; 

5^4-(2-FYidin-2-yl-efoylamiM^ 

35 5 .B f0 mo-N2K1H--mdaiol^ylH44^^ 
S^5-Bromo-4-((pyridin-2-ylmethyl^ 



one; 



Sl5-Bromo^-(2i>yr1din-2-ytethy^ 
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544^2-Pyridlrv2^thylamino)-pyrim >dihydro-rndoJ-2-one; 
5^romoW24nethyl-im^ 
N2-<2-Methyl-1 H-indol-5-yl)-N4^yridm-2-y!meta^^ 
N2K1H-lnctol^y!)-N4^dln-2-y^ 
5 5-Bromo-N2-(2-methyM H-^dol^ylH^4i>yrklirv2-ylm 

5-Bromo-N2-{1 H-indd^ylVW-pyridirv2-ylfrre^ 
5^omo-N2-(1H-indol-6-yl)^(2^^ 
N2^1H-BenzD™dazsof-5-yt)-5^ 
N2-(1H-BenzDimkia2rt-&-yl)-5* 
1 0 3-[5-Bromo^2-pyridin-2-yte^ 

N2-(1 H^enzoimidazDl-5-y1)-N4-pyr^^ 
5-Bromo4^2-methyMH-ben»^^ 
diamine; 

N2<2-MethyM H4>enzo*midazol-5-^ 
1 5 5-Bromo-N2-<2-niethyM H-benzolmkiazDi-5-yl^^ 

2,4-diamtne; • 

5-Bromo-N2^2>dihydnMH^ 
diamine; 

N2-<2,3-Dihydro-1 H-indol-5-yl)-N4-pyridln-2-yf methyl-pyrjmidine-2,4-dlamine; 
20 5-Bromo-N2-(1 -methyM H-indc*5-ylH^2i^ 

N2-(1^ethyMHHndol-5-yl)-l^^ 
5-Bromo-N2-(2,3-dihydro-1 H-indol-5-yl)-N4i>^^ 
5^Bromo^-(1-methyMH-ind 

25 5-Bromo-J44-pyrklir>-2-^^ 

5-Bromo4«^1H-indol-7-y!H^^ 
5-BronrH>^2-(1H-hrKiol-7-y^^^ 
5-Bromo^1H-irKlazD^ 
6^5-«romD^(pyridirv2-y^ 

30 one; 

5-Brorm>-N2-(1H-lroJazol-4-yl)-^ 
5-Bromo-N4^2i>yridin-2-yl^ 
5-8romo^4-pyrkiin-2-ytmethtf^^ 
5-*romo-N4^2i)yridirv2^-eth^^ 
35 6^5^ronK>^(2^yridin-2-tf ,3-dihydro-indoJ-2-one; 

5-^mo-N4^yridlr>-2-y!memyMNl2^ 
5-Bromo-N4-{2i)yridfrv-2-yl-emyl^^ 
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5^5-Bfomo^l(pyridln-2-y!methy^ 
acid; ethyl ester, 

6-[5^romo-4-(2-trifluoo^ ,3-dihydro-indol- 

2-one; 

5 5-Bromo-N2-(1 H-lndazok5-ylVN4^2-trffluor^ 

5^romo^2^1H-indazDl^ 
5-Bromo-N2^1-memyi-imro^^ 
diamine; 

5-Bromo-N2-(1 H-indazol-7-yl)-N4-pyridin-2-y!methyH>yrim jdine-2,4-diamlne; 
10 5-6romo-N2-(1 H-indazoM-yl)-N4-(2-trifluof^^ 

6^5-Bromo^(pyridirv-2-ytme^ 

one; 

N2-Benzothia20l-6-yl-5-bronn<>4^4-p^ 
5-{5*omo^(pyridin-2-ytmemyl>^ 
15 carbonitrile 

5-Bromo-N4-pyridin-2-ylme^ 
2.4-diamine; 

N2-(1 -BenzyM H-Bidol-SW^^ 0 -^^ 
5*omo-N4-pyridin-2^methy^^ 

20 diamine; 

N2-(1-BenzyMH-mdazol-5^ 
5-Bromo-N2-(l-methyMH^^ 
5-Bromo-N4-<4-methy^ 
yf]-pyrimkfine-2.4-djannine; 
25 5*romo-l^(4-meUiyl^ ^^^tetrahydro-pyrklin-^yl^l H-indol-5- 

yt]-pyrimidaie-2.4-diannine; 

5-Bromo-N4-cydohexylmethyl-N2-{3-<1 ,2.3 t 6-tetrahydro-pyridin-4-y1)-1 H-Jndol-5-yf]- 

pyrimidine-2,4-diamine; 

H5-Ruoro^-[(pyridin-2-ylmetW^ (1 .2.3,6-tetrahydro-pyridin- 

30 4-yl)-1H-indo»-5-ytemine 

1^5^hlorc>4-[(pyrkiin-2-^ 

4-y!HH-indol-5-ylamine 

5-Fluoro-N2^1H-indazol-S^N4-p^ 

5^5-Fluoro^[(pyridin-2-ylm^ 

35 one; 

5<Moro-N2-(1 H-fodazo^ 
5-{5-Chk>n>^[(pyrkfii^ 

one; 
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5-Ruoro-N4-(2-pyridin-2-yl-€thyl>N2-[3-<1 ^,3 f 6-tetrahy*o-pyridin-4-yl)-1 H4ndol-&-yn- 
pyrimidlne-2,4-diannine; 

5-Chloro-N4^2-pyridin-2-yl-elhy!)-N2.[3-(1 t 2.3 t 6-tetrahydro-pyridirv4-yf)-1 H-indol-5-yfJ- 
pyrfmidine-2,4-diamine; 
5 5-Huoro-N2-(1 H-indaflwl-5-yl)-N4-(2^yrklir^ 

5-[^FIuoro^{2i>yridin-2-y^ 

5-Chloro-N2-{1HHndazol-5-y!)^4-(2^ 

5^5^Noro^2i>yridin-2-yl-ethy1anw^ 

5^4-[(PyrWin-2-yimethyl)-amino}-5-^ 
10 indo!-2-one; 

5^5-Methaxy^(pyridin-2-y1rnethyt 

one; 

5-[5-Methoxy^(2-pyrklin-2-ytethyla™^ 

one; 

15 5-{5-Methoxy^(2-trifluoromett^ ,3-dihydro-indol- 

2-one; 

5-{5-Bromo-4-[(cydohex-1 -enytmethyl)-amlno}-pyrimidirv2-ylamino}-1 , 3-dlhydro-indol- 

2-one; 

5H54fromo^memyl-pyrWin-2-ytmet^ 
20 indol-2-one; 

5-[5-Bromo^4-methyl<yclohexyl^ ,3-dfaydro-indo!-2- 

one; 

5-[5-Bromo^(4^ethyl<yck^ ,3-<fihydro-indol-2- 

one; 

25 S-p-Bromo^cydohexylmethy^aminoVpyrim idnv2-ytamino]-1 ,3-di hydro-indo4-2-one; 

5-[5-Chloro^2-trifluoiometh^^ 

2-one; 

2-{2-Oxo-2,3Klihydro-1l+indd-5-yiamino)-4-[(pyiidIn-2-ylm 
carbonitrile 

30 5^5-Methyl-44(pyrkliiv2-ylmetM^ 
one; 

N2-<1H-lndazol-5-yl)-5™emyl-N4-pyrM^ 

5-Fluoro-N4-pyridin-2-ylmethyl-N2-I3K1 .2,3,e-tetrahydro-pyridin-4-yl}-1 H-indol-5-yl> 
pyrimidine-2,4-diamine; 

35 5-CWoro-N4-pyridin-2-ylmethyl-N2-{3-(1 ^.^B-tetrahydro-pyridin^ylJ-l H-indol-5-yQ- 

pyrimidine-2 l 4-diamine; 

2-(2-Oxo-2.3^ihydro-1H-indol-5-ylam 
pyrimidine-5-caibonitrile 
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5H4^ethyK2i)yrldin-2^myl)-amino]-pyri 

5- Bromo-N4-cyclohex-1 -enytmethyl-N2-[3-{1 ^^.Wetrahydro-pyridin-^yl)-! H-rndol-5- 
yq-pyrimidlne-2,4-diafnino; 

N2-<1 H-fndazoL5-yi)-W-py^ 
5 5-(5-Triffuoromethyl^(2^uoromethyt4j J3- 

dftiydro-indol-2-one; 

6- {2-[(Pyridin-2-ylmethy1^ 

indoi-2-one; 

5-[5-Bronru>^(piperWin^^ >dfoydro-indot-2-one; 
10 5-{4-(1 -Acetyt-piperidin^ylamino^ ,3-ditiydrtHndoi-2- 
one; 

2-(2-Oxo-2.3^ihydro-1H-in(tol^y^ 
ca/bontoUe 

15 dihydro-indoW-one; 

6^4-[(3-Meihyl-pyrfclin-2-ylmefi^ 
dihydro-indo»-2-one; 

■ 

4- {5-BronK)-2^2-oxo-2 1 3^iHyij^ 
1 -carboxylic acid; tert-butyt ester, 

20 5-[5-Bromo^1-meihanesulfonyl-pi^^ ,3- 

dihydro-indol-2-one; 

5- [5-Bronro^(piperidirv3-y!aminoV^ 

4- {5-Bromo-2-(2-oxo-2,3^hydro-1^ 
1-cartx>xytic acid; ethytamlde 

25 S-IS-Brom^^-ox^.SKfihydro-l Hnridol-5-ylamino)^yrimidfn^ 

1 - carboxylic acid; ethytamide 

5- [4-(1 -Benzoyl-piperaiin^ytamlno^S-br^ .3-dihydr<Hndol- 

2- one; 

6- {4^3-Methanesutfonyl^ 
30 indol-2-one; 

6-[4K3-Methanesulfonyi^enzylam ,3* 
dihydro-indol-2-one; 

6-{4-(3-Methanesulfony1-benz^^ 

5-[^1^rizenesulfonytyiperkiin^^^ 
35 dihydro-indol-2-one; 

5^4-(34dethane$ulfony1-benzy^ 
dihydrcnndoJ-2-one; 
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6^5-Chtoro^[(piperfclirv^y^ ,3-dihydro-indol-2- 

one; 

6-{5^oro-4-[(lHnethanesulfony4»^ 
1 ,3-dihydro-fndol-2-one; 

5 6-{5-Bromo^(piperidin-3-y^ ,3Kiihydro-indo»-2- 

one; 

6-{5-Bromo-H(1 ^ethanesutfonyHri^ 
1 ,3^ihydroHndol-2-one; 

5-[5-Fluoro^3-methanesulfon^^ 
10 indol-2-one; 

5H5-Bitmio^(1^roxy^ohexylmethyl)-am 

indol-2-one; 

and pharmaceutical ty acceptable salt prodrug, hydrate or solvate of the 
aforementioned compounds. 

15 This invention also relates to a method for the treatment of abnormal cell growth In a 

mammal, including a human, comprising administering to said mammal an amount of a 
compound of the formula 1 , as defined above, or a pharmaceutical^ acceptable salt, solvate or 
prodrug thereof, that Is effective in treating abnormal cell growth. In one embodiment of this 
method, the abnormal cell growth is cancer, including, but not limited to. lung cancer, bone 

20 cancer, pancreatic cancer, skin cancer, cancer of the head or neck, cutaneous or intraocular 
melanoma, uterine cancer, ovarian cancer, rectal cancer, cancer of the anal region, stomach 
cancer, colon cancer, breast cancer, uterine cancer, carcinoma of the fallopian tubes, carcinoma 
of the endometrium, carcinoma of the cervix, carcinoma of the vagina, carcinoma of the vulva, 
Hodgkfn's Disease, cancer of the esophagus, cancer of the smaU intestine, cancer of the 

25 endocrine system, cancer of the thyroid gland, cancer of the parathyroid gland, cancer of the 
adrenal gland, sarcoma of soft tissue, cancer of the urethra, cancer of the penis, prostate 
cancer, chronic or acute leukemia, lymphocytic lymphomas, cancer of the bladder, cancer of the 
kidney or ureter, renal cell carcinoma, carcinoma of the renal pelvis, neoplasms of the central 
nervous system (CNS). primary CNS lymphoma, spinal axis tumors, brain stem glioma, pituitary 

30 adenoma, or a combination of one or more of the foregoing cancers. In one embodiment the 
method comprises comprising administering to a mammal an amount of a compound of formula 
1 that is effective in treating said cancer solid tumor. In one preferred embodiment the solid 
tumor is breast, lung, colon, brain, prostate, stomach, pancreatic, ovarian, skin (melanoma), 
endocrine, uterine, testicular, and Wadder cancer. 

35 In another embodiment of said method, said abnormal cell growth is a benign 

proliferative disease, including, but not limited to, psoriasis, benign prostatic hypertrophy or 
restinosis. 
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This invention also relates to a method for the treatment of abnormal ceU growth in a 
mammal which comprises administering to said mammal an amount of a compound of formula 
1, or a pharmaceutical^ acceptable salt, solvate or prodrug thereof, that is effective in treating 
abnormal ceB growth in combination with an anti-tumor agent selected from the group consisting 

5 of mitotic inhibitors, alkylating agents, antimetabolites, intercalating antibiotics, growth factor 
inhibitors, cell cycle inh&itors, enzymes, topofeomerase inhibitors, biological response modifiers, 
antibodies, cytotoxics, anti-hormones, and anti-androgens. 

This invention also relates to a pharmaceutical composition for the treatment of 
abnormal cell growth in a mammal, including a human, comprising an amount of a compound of 

10 the form iJa 1, as defined above, or a pharmaceutical^ acceptable salt, solvate or prodrug 
thereof, that is effective in treating abnormal cell growth, and a pharmaceutical^ acceptable 
carrier. In one embodiment of said composition, sad abnormal cell growth is cancer, including, 
but not limited to, lung cancer, bone cancer, pancreatic cancer, skin cancer, cancer of the head 
or neck, cutaneous or intraocular melanoma, uterine cancer, ovarian cancer, rectal cancer, 

15 cancer of the anal region, stomach cancer, colon cancer, breast cancer, uterine cancer, 
carcinoma of the fallopian tubes, carcinoma of the endometrium, carcinoma of the cervix, 
carcinoma of the vagina, carcinoma of the vulva, Hodgkin's Disease, cancer of the esophagus, 
cancer of the small intestine, cancer 6f the endocrine system, cancer of the thyroid gland, cancer 
of the parathyroid gland, cancer of the adrenal gland, sarcoma of soft tissue, cancer of the 

20 urethra, cancer of the penis, prostate cancer, chronic or acute leukemia, lymphocytic 
lymphomas, cancer of the bladder, cancer of the kidney or ureter, renal cell carcinoma, 
carcinoma of the ren^ pelvis, neoplasms of the central nervous system (CNS), primary CNS 
lymphoma, spinal axis tumors, brain stem glioma, pituitary adenoma, or a combination of one or 
more of the foregoing cancers. In another embodiment of said pharmaceutical composition, said 

25 abnormal cell growth is a benign pooHerative disease, including, but not limited to, psoriasis, 
benign prostatic hypertrophy or restinosis. 

The invention also relates to a pharmaceutical composition for the treatment of 
abnormal cell growth in a mammal, including a human, which comprises an amount of a 
compound of formula 1, as defined above, or a pharmaceutical acceptable salt, solvate or 

30 prodrug thereof, that is effective in treating abnormal cell growth in combination with a 
pharmaceutical acceptable carrier and an anti-tumor agent selected from the group consisting 
of mitotic inhtoitors, alkylating agents, anti-metabolites, intercalating antibiotics, growth factor 
inhibitors, cell cycle inhibitors, enzymes, topolsomerase inhibitors, biological response modifiers, 
anti-hormones, and anti-androgens. 

35 This invention also relates to a method for the treatment of a disorder associated with 

angiogenesis in a mammal, including a human, comprising administering to said mammal an 
amount of a compound of the formula 1, as defined above, or a pharmaceutical^ acceptable 
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saft, solvate or prodrug thereof, that is effective in treating said disorder. Such disorders incfcde 
cancerous tumors such as melanoma; ocular disorders such as age-related macular 
degeneration, presumed ocular histoplasmosis syndrome, and retinal neovascularization from 
proliferative diabetic retinopathy; rheumatoid arthritis; bone toss disorders such as osteoporosis. 
5 Pagefs disease, humoral hypercalcemia of malignancy, hypercalcemia from tumors metastatic 
to bone, axJ osteoporosis Induced by glucocorticoid treatment coronary restenosis; and certain 
microbial infections including those associated with microbial pathogens selected from 
adenovirus, hantaviruses, Borreiia burgdorferi, Yersinia spp., BordeteUa pertussis, and group 
A Streptococcus. 

10 This invention also relates to a method of (and to a pharmaceutical composition for) 

treating abnormal ceO growth in a mammal which comprise an amount of a compound of 
formula 1, or a pharmaceutical^ acceptable salt, solvate or prodrug thereof, and an amount of 
one or more substances selected from anti-angiogenesis agents, signal transduction 
inhibitors, and antiproliferative agents, which amounts are together effective in treating said 

15 abnormal cell growth. 

Anti-angiogenesis agents, such as MMP-2 (matrix-metaltoprotlenase 2) inhibitors, 
MMP-9 (matrix-metalloprotienase 9) inhibitors, and COX-ll (cyclooxygenase II) Inhibitors, can 
be used In conjunction with a compound of formula 1 In the methods and pharmaceutical 
compositions described herein. Examples of useful COX-ll inhibitors include CELEBREX™ 

20 (atecoxib), vaktecoxib, and rofecoxib. Examples of useful matrix metalloprotelnase inhibitors 
are described in WO 96/33172 (published October 24, 1996), WO 96/27583 (published March 7, 
1996), European Patent Application No. 97304971.1 (filed July 8, 1997), European Patent 
Application No. 99308617.2 (filed October 29, 1999), WO 98/07697 (published February 26, 
1998), WO 98/03516 (published January 29, 1998), WO 98/34918 (published August 13. 1998), 

25 WO 98/34915 (published August 13, 1998). WO 98/33768 (published August 6. 1998), WO 
98/30566 (published July 16, 1998), European Patent Publication 606,046 (published July 13, 
1994), European Patent Publication 931,788 (published July 28. 1999), WO 90/05719 (published 
May 331, 1990), WO 99/52910 (published October 21, 1999). WO 99/52889 (published October 
21, 1999), WO 99/29667 (published June 17, 1999), PCT International Application No. 

30 PCT/IB98/01113 (filed July 21. 1998). European Patent Application No. 99302232.1 (filed March 
25, 1999). Great Britain patent application number 991 2961.1 (ffled June 3, 1999), United States 
Provisional Application No. 60/148,464 (filed August 12, 1999), United States Patent 5.863.949 
(issued January 26, 1999). United States Patent 5,861,510 (issued January 19, 1999), and 
European Patent Publication 780.386 (published June 25. 1997), an of which are herein 

35 incorporated by reference in their entirety. Preferred MMP-2 and MMP-9 inhibitors are those that 
have little or no activity inhibiting MMP-1 : More preferred, are those that selectively inhibit MMP- 
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2 and/or MMP-9 relative to the other matrix-metaloproteinases (/.a MMP-1, MMP-3, MMP-4, 
MMP-5, MMP-6, MMP-7, MMP-8, MMP-10, MMP-1 1. MMP-12, and MMP-13). 

Some specific examples of MMP inheritors useful in combination with the compounds 
of the present invention are AG-3340, RO 32-3555. RS 13-0830, and the compounds recited 
5 in the following list 

3H[4^4-ftuon>?henoxyH>enzen 
propionic acid; 

3^o-344-(4^uoro^henoxyH>en^ 

carboxylic acid hydroxyamide; 
10 (2R, 3R) 1-[4-(2<hJoro^fluoro4>enzytoxyH>^ 

piperidine-2-carboxylic acid hydroxyamide; 

444^4-fUioro^enoxy)^nzenesulto^ add 
hydroxyamide; 

3- {{4-(4-fluoro-phenoxy)-benzenesulfony«H1 -hydroxycarbamoyt-cyclobutyi>-amino]- 
15 propionic acid; 

4- [4^4^loroi)henaxy)4>enzenesulfo^ acid 
hydroxyamide; 

3-[4^4n:WoroH>henoxy)-benzBnesul^ acid 
hydroxyamide; 

20 {2R, 3R) H4K4^uoro-2^nethy1-berirytoc^ 

piperidine-2-caiboxylic acid hydroxyamide; 
3^4^4-fluoroi>henoxy)-benzenesu 

aminoj-propionic acid; 

34[4^4-ftjoix>-phenoxyH>enz^ 

25 amino)-propionic acid; 

3^xo-3-[4-(4^k>ro-phenoxy)^nzenesulfonytam 

carboxylic acid hydroxyamide; 

3^ndo-3-[4K44luoroi>hi^x^ 

carboxylic add hydroxyamide; and 
30 3-[4^4-fluoro-phenoxyhbenzenesulfbny^ acid 

hydroxyamide; 

and pharmaceutical^ acceptable salts, solvates and prodrugs of said compounds. 

The compounds of formula 1 , and the pharmaceutical^ acceptable salts, solvates and . 
prodrugs thereof, can also be used in combination with signal transduction inhibitors, such as 
35 agents that can inhibit EGFR leptdermal growth factor receptor) responses, such as EGFR 
antibodies. EGF antibodies, and molecules that are EGFR inhibitors; VEGF (vascular 
endothelial growth factor) inhibitors; and erbB2 receptor inhibitors, such as organic molecules 
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or antibodies that bind to the erbB2 receptor, for example, HERCEPT.N™ (Genentech. inc. of 
South San Francisco, California, USA). 

EGFR inhibitors are described in. for example in WO 95/19970 (published July 27. 
1995) WO 98/14451 (published April 9. 1998). WO 98/02434 (published January 22. 1998). 

5 and United States Patent 5.747.498 (issued May 5. 1998). BQFRMMn, agents Mta* 
but are not iimtted to. C.-1033 (Pfizer ma), the monodonai antibodies C225 and antnEGFR 
22Mab (ImCione Systems Incorporated of New York, New York. USA), the compounds ZD- 
1839 (AstraZeneca). B.BX-1382 (Boehringer .ngeiheim). MDX-447 (Medarex inc. of 
Annandate. New Jersey. USA), and 04*103 (Merck * Co. of Whitehouse Station New 

10 Jersey. USA), VRCTC-310 (Ventech Research) and EGF fusion toxin (Seragen Inc. of 

Hopkinton. Massachusettes). , loll .... Ml( 

VEGF inhibitors, for example CP-547,632 and AG-13736 (Pfizer, inc.). SU-5416 and 
SIW668 (Sugen inc. of South San Francisco. California. USA), can also be combined with a 
compound of formuta 1. VEGF inhibitors are described in. for example in WO 99/24440 
15 (published May 20. 1999). PCT intematiena. Application PCT/.B99/00797 (Hied May 3. 1999). 
* WO 95/21613 (pubfehed August 17. 1995). WO 99*1422 (pubiished December 2. 1999K 
United States Patent 5.834.504 C«ued November 10. 1998). WO 98/50356 (puUished 
November 12. 1998). Un«ed States Patent 5,883.113 (fcsued March 16. 1999). United States 
Patent 5.886.020 (issued March 23. 1999). United States Patent 5.792,783 (issued August 1. 
20 1998), WO 99/10349 (pubiished March 4. 1999). WO 97/32856 (pubiished September 12 
1997) WO 97/22596 (pubfished June 26. 1997). WO 93/54093 (published December 3. 1998). 
WO 98/02438 (published January 22, 1998). WO 99/16755 (pubiished April 8. 1999). and WO 
98/02437 (pubiished January 22. 1998). all of which are herein incorporated by reference « their 
entirety. Other examples of some specific VEGF inhibitors are IM862 (Cytran Inc. of Intend. 
25 Washington. USA); antt-VEGF monoclonal antibody of Genentech. Inc. of Sou* San 
Francisco. California; and angioryme. a synthetic ribozyme from Ribozyme (Boulder. 

Colorado) and Chiron (Emeryville. California). 

Ert) B2 receptor inhibitors, such as CP-724.714 (Pfizer. Inc.). GW-282974 (Gtaxo 
Weiicome pic), and the monoclonal antibodies AR-209 (Aronex Pharmaceutical inc. ofThe 
30 Woodtands. Texas. USA) and 2B-1 (Chiron), may be adminfctered in con^abon , vrfh a 
compound of formuta 1. Such erbB2 inhibitors include those described in WO 98702434 
(pubifched January 22. 1998). WO 99/35146 (pubiished July 15. 1999). WO 99^132 
Liished July 15. 1999), WO 98/02437 (pubiished January 22. 1998). WO 97/13760 
published Apr* 17. 1997). WO 95/19970 (published July 27. 1995). United States Patent 
35 5 587.458 (issued December 24. 1996). and United States Patent 5.877.305 (issued March 2. 
1999). each of which is herein incorporated by reference in its entirety. ErbB2 receptor 
inhibitors useful h the present invention are also described in United States Previa. 
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Application No. 60/117.341. filed January 27. 1999. and in United States Provisional 
Application No. 60/117.346. filed January 27. 1999. both of which are herein incorporated by 

reference in their entirety. 

Other antiproliferative agents that may be used with the compounds of the present 
5 invention include inhibitors of HDI (Ct-994. Pfizer Inc.). MEK (Ci-1040. Pfizer Inc.). the enzyme 
famesyl protein transferase and the receptor tyrosine kinase PDGFr, including the compounds 
disclosed and claimed In the following United States patent applications: 09/221946 (filed 
December 28. 1998); 09/454058 (filed December 2. 1999): 09/501163 (filed February 9. 
2000)- 09/539930 (filed March 31. 2000): 09/202796 (filed May 22, 1997); 09/384339 (filed 
10 August 26. 1999); and 09/383755 (filed August 26. 1999); and the compounds disclosed and 
claimed in the following United States provisional patent applications: 60/168207 (filed 
November 30. 1999); 60/170119 (filed December 10. 1999); 60/177718 (filed January 21. 
2000); 60/168217 (filed November 30. 1999). and 60/200834 (filed May 1. 2000). Each of the 
foregoing patent applications and provisional patent applications is herein incorporated by 

15 reference in their entirety. 

A compound of formula 1 may also be used with other agents useful in treating 
abnormal cell growth or cancer, including, but not limited to. agents capable of enhancing 
antitumor immune responses, such as CTLA4 (cytotoxic lymphodte antigen 4) antibodies, and 
other agents capable of blocking CTLA4; and antiproliferative agents such as other famesyl 

20 protein transferase inhibitors, for example the famesyl protein transferase inhibitors described 
in the references cited in the -Background- section, supra. Specific CTLA4 antibod.es that 
can be used in the present Invention include those described in United States Proviswnal 
Application 60/1 13.647 (filed December 23. 1998) which is herein incorporated by reference in 

itsentirety. . „ 

25 •Abnormal cell growth*, as used herein, unless otherwise indicated, refers to cell growth 

that is independent of normal regulatory mechanisms (e.g.. toss of contact inhibition). Thts 
includes the abnormal growth of: (1) tumor cells (tumors) that proliferate by expressing a 
mutated tyrosine kinase or overexpresston of a receptor tyrosine kinase; (2) berugn and 
malignant cells of other proliferative diseases in which aberrant tyrosine kinase activation occurs; 
30 (4) any tumors that proliferate by receptor tyrosine kinases; (5) any tumors that proliferate by 
aberrant serine/threonine kinase activation; and (6) benign and malignant cells of other 
proliferative diseases in which aberrant serine/threonine kinase activation occurs.. 

The term treating-, as used herein, unless otherwise indicated, means reversing, 
alleviating, inhibiting the progress of. or preventing the disorder or condition to which such term 
35 applies, or one or more symptoms of such disorder or condition. The term treatment-, as used 
herein, unless otherwise indicated, refers to the act of treating as treating" is defined 
immediately above. 
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The term 'halo', as used herein, unless otherwise indicated, includes fluoro. chloro. 
bromooriodo. Preferred halo groups are fluoro and chloro. 

The term "alkyT. « U8ed herein - untess otherwise indicated ' lndUdeS ***** 
monovalent hydrocarbon radicals having straight, cyclic (including mono- or multi-cyclic 
5 moieties) or branched moieties. It is understood that for said alkyi group to include cyclic 
moieties it must contain at least three carbon atoms. 

The term -cyctoalkyf*. as used herein, untess otherwise indicated, includes saturated 
monovalent hydrocarbon radicals having cyclic (including mono- or multiple) moieties. 

The term •alkenyf . as used herein, untess otherwise indicated, includes alkyi groups, as 
10 defined above, having at least one cart»rwarbon double bond. 

The term -alkynyt". as used herein, unless otherwise indicated, includes alkyi groups, as 
defined above, having at least one carbon-carbon triple bond. 

The term "aryl\ as used herein, unless otherwise indicated, includes an orgamc 
radical derived from an aromatic hydrocarbon by removal of one hydrogen, such as phenyl or 
15 naphthyt. 

The term -aJkox/. as used herein, unless otherwise indicated, includes -O-alkyl 
groups wherein alkyi b as defined above. 

The term "4 to 10 membered heterocyclic", as used herein, unless otherwise indicated, 
incudes aromatic and non-aromatic heterocyclic groups containing one or more heteroatoms 
20 each selected from O, S and N, wherein each heterocyclic group has from 4 to 10 atoms in its 
ring system. Ncn-aroroatic heterocyclic groups include groups having on V 4 atoms in ther nng 
system, but aromatic heterocyclic groups must have at least 5 atoms in their ring system. The 
tetemcyefic groups indude benzo-fused ring systems and ring systems substituted with one or 
moreoxomoiet.es. An example of a 4 membered heterocyclic group is azetidlnyt (derived from 
25 azetidine). An example of a 5 membered heterocyclic group is thiazdyl and an example of a 
10 membered heterocyclic group is quinolmyt. Examples of non-aromatic heterocyclic groups 
are pyrroHdfcyt. tetrahydrofuranyl. tetrahydrothienyl. tetrahydropyranyl. tetrahydrothtopyranyt 
piperidmo. morpnolino. thtomorpholino. mioxanyt. piperazinyl. azetidinyl. oxetenyi. thietanyi. 
homopiperidinyl. oxepanyt. thiepanyt. oxazeplnyl. diazepinyt. tntezepmyi. 1,2,3.6- 
30 tetrahydropyridinyl. 2-pytrolinyl. 3-pyrrolinyl. indollnyl. 2H-pyranyl. 4H-pyranyi. dtoxanyt. 1.3- 
dioxolanyl. pyrazolinyl. dithianyl, dithiotenyt. dihydropyranyt. dihydrothienyl. dihydrofuranyl. 
pyrazolidinyl. imidazoline imktezo.idinyl. 3^abicyctol3.1.0]hexany1. 3- 
azabicyclo l 4.1.0]heptanyl. 3Wndolyl and quino»*nyt. Examples of aromatic heterocyclic 
groups are pyridinyl. imktezolyl. pyrimidinyl. pyrazolyl. triazolyl, pyrazinyl. tetrazolyl. furyl. 
35 thienyl, isoxazolyl. thiazoly.. oxazdyt. isothiazolyl, pyrrotyt. quinoHnyl. isoquinolinyl. indotyl, 
benzimidazolyl. benzofuranyt. cinndinyt. indazolyl. (ndolizinyl. phthalazinyt. pyridazinyl. triazinyt. 
isoindolyl. pteridinyl. purinyl. oxadiazolyl, thiadiazolyl. furazanyl. benzofurazanyl. 
benzothiophenyl, benzothiazotyt. benzoxazolyl. quinazdinyl. quinoxalinyl. naphthyridlnyl. and 



BHSDOCtD: <WO__2D04OW?oM2J_> 



WO 2004/056786 



PCT/IB2003/006055 



-30- 



30 



35 



furopyridinyl. The foregoing groups, as derived from the compounds listed above, may be C- 
attached or N-attacbed where such is possible. For instance, a group derived from pyrrole may 
be pyrroM-yl (N-attached) or pyrrol-3-yJ (C-attached). 

The term "Me" means methyl. "Ef means ethyl, and "Ac" means acetyl. 
5 In the definition of X 1 above, the -(CR'R*) m - and <CR«V\ moieties, and other similar 

moieties, as indicated above, may vary in their definition of R 1 , R 2 . R 19 and R 17 for each 
iteration of the subscript (le. m. k. etc) above 1 . Thus. -(CR «RV may include -CH^MeVEt)- 
wherem is 2. 

The phrase -pharmaceutcaily acceptable sal«s)\ as used herein, unless otherwise 
1 0 indicated, includes salts of acidic or basic groups which may be present in the compounds of the 
present invention. The compounds of the present invention that are basic in nature are capable 
of forming a wide variety of salts with various inorganic and organic acids. The acids that may be 
used to prepare priarmaceuticaJry acceptable acid addition salts of such basic compounds of are 
those that form non-toxic add addition salts. Le,. salts contain** pharmacotogically acceptable 
15 anions, such as the hydrochloride, hydrobromide. hydroiodlde. nitrate, sulfate, bisulfate 
phosphate, acid phosphate, isonicotinate. acetate, lactate, salicylate, citrate, add citrate, tartrate 
pantothenate, bitartrate. ascorbate, succinate, maleate. gentisinate. fumarate. gluconate 
glucuronate. saccharate. formate, benzoate. glutamate. meftanesutfonate. ethanesulfonate' 
benzenesulfonate. p4oluenesulfonale and pamoate Q^, 1.1 '-methylene^ ^(2 -hydroxy-3^ 
naphthoate)] salts. The compounds of the present invention that mdude a basic moiety, such as 
an amino group, may form pharmaceutically acceptable salts with various amino acids, in 
addition to the acids mentioned above. 

Those compounds of the present invention that are acidic in nature are capable of 
forming base salts with various pharmacologically acceptable cations. Examples of such salts 
mdude the alkali metal or alkaline earth metal salts and. particularly, the caldum. magnesium, 
sodium and potassium salts of the compounds of the present invention. 

Certain functional groups contained within (he compounds of the present invention can 
be substituted for bloisosteric groups, that is. groups which have simiar spatial or electronic 
requirements to the parent group, but exhibit differing or improved physicochemlcal or other 
properties. Suitable examples are well known to those of skill in the art. and indude. but are not 
limited to moieties described m Patini et al.. Chem. Rev. igg 8 . 96. 3147-3176 and references 
dted therein. 

The compounds of the present invention have asymmetric centers and therefore exist 
m different enantiomeric and diastereomeric forms. This invention relates to the use of ail 
optical isomers and stereoisomers of the compounds of the present invention, and mixtures 
thereof, and to all pharmaceutical compositions and methods of treatment that may employ or 
contain them. The compounds of formula 1 may also exist as tautomers. This invention 
relates to the use of all such tautomers and mixtures thereof. 



20 



25 



BNSOOCH): <W0__ZXH0Sa786/kJJ_* 



WO 2004/056786 



PCT/IB2003/006055 



.31- 



10 



15 



The subject invention also includes isotopically-Jabelled compounds, and the 
pharmaceutical^ acceptable salts, solvates and prodrugs thereof, which are identical to those 
recited in formula 1. but for the fact that one or more atoms are replaced by an atom having 
an atomic mass or mass number different from the atomic mass or mass number usually 
found in nature. Examples of isotopes that can be incorporated into compounds of the 
invention include isotopes of hydrogen, carbon, nitrogen, oxygen, phosphorous, fluorine and 
chlorine, such as *H. »C. "C. «N, "o. "o. *S. «F. and »CI. respectively. Compounds 
of the present invention, prodrugs thereof, and pharmaceutical^ acceptable salts of said 
compounds or of said prodrugs which contain the aforementioned isotopes and/or other 
isotopes of other atoms are within the scope of this invention. Certain isotope-labelled 
compounds of the present invention, for example those into which radioactive isotopes such 
as 'H and M C are incorporated, are useful in drug and/or substrate tissue distribution assays. 
Tritiated. i.e.. S H. and carbon-14. i.e.. M C. isotopes are particularly preferred for their ease of 
preparation and delegability. Further, substitution with heavier isotopes such as deuterium, 
i.e.. 2 H. can afford certain therapeutic advantages resulting from greater metabolic stability, for 
example increased in vivo half-life or reduced dosage requirements and. hence, may be 
preferred in some circumstances. Isotopically labelled compounds of formula 1 of this 
invention and prodrugs thereof can generally be prepared by carrying out the procedures 
disclosed in the Schemes and/or in the Examples and Preparations below, by substituting a 
20 readily available isotopically labelled rea S ent for a non-isotopicafly labelled reagent 

This invention also encompasses pharmaceutical compositions containing and methods 
of treating bacterial infections through administering prodrugs of compounds of (he formula 1. 
Compounds of formula 1 having free amino, amido. hydroxy or carboxylic groups can be 
converted into prodrugs. Prodrugs include compounds wherein an amino acid residue, or a 
polypeptide chain of two or more (e.g.. two. three or four) amino acid residues is covatently 
joined through an amide or ester bond to a free amino, hydroxy or carboxylic acid group of 
compounds of formula 1. The amino acid residues include but are not limited to the 20 naturally 
occurring amino acids commonly designated by three letter symbols and also includes 4- 
hydroxyproKne, hydroxylysine. demosine. isodemosine. 3-methylhistidine. norvalin. beta-abnine. 
gamma-aminobulyTic add. citrutline homocysteine, homoserine. ornithine and methionine 
sulfone. Additional types of prodrugs are also encompassed. For instance, free carboxyl groups 
can be derivatized as amides or alky) esters. Free hydroxy groups may be derivatized using 
groups including but not limited to hemisuccinates, phosphate esters, dimethylamlnoacetates, 
and phosphorytoxymethYtoxycartxx^yls. as outlined in Advanced Drug Delivery Reviews. 1996, 
35 19. 1 15. Carbamate prodrugs of hydroxy and amino groups are also included, as are carbonate 
prodrugs, sulfonate esters and sulfate esters of hydroxy groups. Denization of hydroxy 
groups as (acyloxy)methy! and (acytoxyjethyl ethers wherein (he acyl group may be en alkyt 
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ester, optionally substituted with groups including but not limited to ether, amine and carboxylte 
acid functionalities, or where the acyl group is an amino acid ester as described above, are also 
encompassed. Prodrugs of this type are described in J. Med. Chem. 1996. 39. 10. Free amines 
can also be derivatized as amides, sulfonamides or phosphonamides. AH of these prodrug 
moieties may incorporate groups including but not limited to ether, amine and carboxyfic acid 
functionalities. 

Detailed Descri ption Of Th» im^ nt^ 
The compounds of formula 1 can be prepared using the following synthetic scheme 1. 
The substituents in scheme 1 have the same meaning as the substituems defined for formula 1 . 
The substituent Lg in the compounds of formulas 2 and 4 is a leaving group. Leaving groups are 
weiWtnown to those of ordinary skill in the art Applicants also direct the reader's attention to the 
Experimental section for particular examples of leaving group employed in the preparation of the 
compounds of the present invention. 
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Scheme 1 " 

Mecessary starting materials may be purchased and used directly or alternatively 
starting materials can be prepared by one skilled in the art utilizing known procedures obtained 
from standard chemistry references (such as. Organic Synthesis (McGraw HiO) Michael Smith) 
It is understood that starting materials may be optionally protected as to not interfere with a 
desired chemical reaction (see Protecting Groups in Organic Synthesis (Wfley^lnterscience) 
Green and Wutts). Subsequent (protection of potentially interfering functional group may be" 
effected at a later appropriate time to obtain the necessary desired material. A pynn^ne of the 
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general formula I may be purchased or prepared from known materials by one skilled in the art 
Lg te d8fined 38 a displaceable leaving group that includes halogens and sulfonyl groups. 

Using methods known in the literature by one stalled in the art. a pyrimidine of formula 2 
may be reacted together with a compound of formula 3. optionally in the presence of a suitable 
base and optionally in the presence of a suitable inert solvent and at a temperature range of OoC 
to 150°C. Suitable bases employed may be the following but not limited to (i) organic bases for 
example triethylamine. or dteopropytethytanine and (ii) inorganic bases such as potassium 
carbonate or cesium carbonate. The reaction may be performed neater carriedoutin a suitable 
inert solvent Examples of suitable inert solvents are but not limited to tetrahydrofuran, 1 4- 
dioxane. dimethytformamide. n-methyl pynolidin-2-one. ethanol. butanoi. dichloromethane or 
acetonttrfle. Followed by the next reaction In which pyrimidine of formula 4 may be reacted 
together with amine compounds of formula IV optionally in the presence of a suitable base and 
optionally in the presence of a suitable inert solvent and at a temperature range of 0"C to 1 50°C 
convenient at or near reflux to obtain compounds of formula 6. The reaction may be performed 
neat or optionally carried out In a suitable inert solvent. Examples of suitable inert solvents are 
but not limited to tetrahydrofuran. M-dtoxane, dimethytformamide. rwnethyl pyndidin-2-one. 
ethanol. butanoi. dichloromethane. dimethyl sulfoxide or acetonitrile. 

Compounds of formula 6. if optional protecting groups are present would be removed 
using standard techniques well-known to those of ordinary skill in the art. see for example 
Protecting Groups in Organic Synthesis (Wiley Intersdence). Green and Wutts. These methods 
are known to those skffled in the art and include a) removal of a protecting group by methods 
outhned in T. W. Greene and P.GM Wuts. -Protective Groups in Organic Synthesis". Second 
Edition. John WDey and Sons. New York. 1991; b) displacement of a leaving group (hafide 
mesylate, tosytate, etc) with a primary or secondary amine, thiol or alcohol to form a secondary 
or tertiary amine, thtoether or ether, respectively; c) treatment of phenyl (or substituted phenyl) 
carbamates with primary of secondary amines to form the corresponding ureas as in 
Thavonekham. B et at Synthesis (1997). 10, pi 189; d j reduction of prepargyl or homopropargy. 
afcohob or N-BOC protected primary amines to the corresponding E-aUyttc or E-homoalfytic 
derivatives by treatment with sodium bis(2wnethoxyethoxy)aluminum hydride (Red-AI) as in 
Denmark. S. E.; Jones. T. K. J. Org. Chem. (1982) 47. 459*4597 or van Benthem. RAT 
M.; Michels. J. J.; Speckamp. W. N. Synlett (1994). 368-370; e) reduction of alkynes to the 
corresponding Z-alkene derivatives by treatment hydrogen gas and a Pd catalyst as in Tomassy 
B. et al. Synth. Common. (1998). 28. p1201 0 treatment of primary and secondary amines with 
an socyanate. acid chloride (or other activated carboxylic acid derivative), alkyt/aryl 
chloroformate or sulfonyl chloride to provide the corresponding urea, amide, carbamate or 
sulfonamide; g) reductive amination of a primary or secondary amine using R'CH(0); and h) 
treatment of alcohols with an isocyanate. acid chloride (or other activated carboxylic acid 
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derivative), alkyt/aryl chlorofbrmate or sulfbnyl chloride to provide the corresponding carbamate, 
ester, carbonate or sulfonic acid ester. 

The compounds of the present invention may have asymmetric carbon atoms. 
Diasteromeric mixtures can be separated into their individual diastereomers on the basis of then- 
physical chemical differences by methods known to those skilled in the art, for example, by 
chromatography or fractional crystallisation. Enantiomers can be separated by converting the 
enantiomeric mixtures into a diastereomnc mixture by reaction with an appropriate optically 
active compound (e.g.. alcohol), separating the diastereomers and converting (e*.. hydrxxyzing) 
the individual diastereomers to the corresponding pure enantiomers. All such isomers, including 
diastereomeric mixtures and pure enantiomers are considered as part of the invention. 

The compounds of formulas 1 that are basic in nature are capable of forming a wide 
variety of different salts with various inorganic and organic acids. Although such salts must be 
pharmaceutical^ acceptable for administration to animals, it is often desirable in practice to 
initially isolate the compound of formula 1 from the reaction mixture as a pharmaceutical^ 
unacceptable saft and then simply convert the latter back to the free base compound by 
treatment with an alkaline reagent and subsequently convert the latter free base to a 
pharmaceutical acceptable acid addition salt The acid addition salts of the base compounds of 
this invention are readily prepared By treating the base compound with a substantially equivalent 
amount of the chosen mineral or organic acid in an aqueous solvent medium or in a suitable 
20 organic solvent, such as methanol or ethanol. Upon careful evaporation of the solvent, the 
desired solid salt Is readily obtained. The desired acid salt can also be precipitated from a 
solution of the free base in an organic solvent by adding to the solution an appropriate mineral or 
organic acid. 

Those compounds of formula 1 that are acidic in nature are capable of forming base 
salts with various pharmacologically acceptable cations. Examples of such salts include the 
alkali metal or alkaline-earth metal salts and particularly, the sodium and potassium salts. These 
^alts are ail prepared by conventional techniques. The chemical bases which are used as 
reagents to prepare the pharmaceuticaDy acceptable base salts of this invention are those which 
form non-toxic base satis with the acidic compounds of formula 1. Such non-toxic base salts 
include those derived from such pharmacologically acceptable cations as sodium, potassium 
calcium and magnesium, etc These salts can easily be prepared by treating the corresponding 
acidic compounds with an aqueous solution containing the desired pharmacologically acceptable 
cations, and then evaporating the resulting solution to dryness, preferably under reduced 
pressure. Alternatively, they may also be prepared by mixing lower alkanofic solutions of the 
acidic compounds and the desired alkali metal afkoxide together, and then evaporating the 
resulting solution to dryness in the same manner as before. In either case, stoichiometric 
quantities of reagents are preferably employed in order to ensure completeness of reaction and 



25 



30 



35 



Bssooao-. <wo__M04«e»w<«_L> 



WO 2004/056786 



PCT/IB2003/006055 



-35- 



10 



15 



maximum yields of the desired final product Since a single compound of the present invention 
may include more than one acidic or basic moieties, the compounds of the present invention 
m8y include mono, di or tri-salts in a single compound. 

The compounds of the present invention are potent inhibitors of the FAK protein tyrosine 
kinases, and thus are all adapted to therapeutic use as antiproliferative agents (aa. anticancer), 
antitumor (e.g., effective against solid tumors), antiangiogenesis (e.g.. stop or prevent 
prdiferationatfon of blood vessels) in mammals, particularly in humans. In particular, the 
compounds of the present invention are useful in the prevention and treatment of a variety of 
human hypemrcfiferaUve disorders such as malignant and benign tumors of the liver, kidney, 
bladder, breast, gastric, ovarian, colorectal, prostate, pancreatic, lung, vulval, thyroid, hepatic 
carcinomas, sarcomas, glioblastomas, head and neck, and other hyperplastic conditions such as 
benign hyperplasia of the skin (ag,. psoriasis) and benign hyperplasia of the prostate (sjl, 
BPH). It is, in addition, expected that a compound of the present invention may possess activity 
against a range of leukemias and lymphoid malignancies. 

In one preferred embodiment of the present invention cancer is selected from lung 
cancer, bone cancer, pancreatic cancer, gastric, skin cancer, cancer of the head or neck, 
cutaneous or intraocular melanoma, uterine cancer, ovarian cancer, gynecological, rectal 
cancer, cancer of the anal region, stomach cancer, colon cancer, breast cancer, uterine cancer, 
carcinoma of the fallopian tubes, carcinoma of the endometrium, carcinoma of the cervix, 
carcinoma of the vagina, carcinoma of the vulva. Hodgkin's Disease, cancer of the esophagus, 
cancer of the small intestine, cancer of the endocrine system, cancer of the thyroid gland, cancer 
of the parathyroid gland, cancer of the adrenal gland, sarcoma of soft tissue, cancer of the 
urethra, cancer of the penis, squamous cell, prostate cancer, chronic or acute leukemia, 
lymphocytic lymphomas, cancer of the bladder, cancer of the kidney or ureter, renal cell 
carcinoma, carcinoma of the renal peMs. neoplasms of the central nervous system (CNS) 
Primary CNS lymphoma, spinal axis tumons. brain, pituitary adenoma, or a combination of one or 
more of me foregoing cancers. 

In a more preferred embodiment cancer is selected a solid tumor, such as. but not 
limited to. breast lung, colon, brain, prostate, stomach, pancreatic, ovarian, skin (melanoma). 
30 endcwrine, uterine, testicular, and bladder. 

The compounds of the present invention may also be useful in the treatment of 
additional disorders in which aberrant expression ligand/receptor interactions or activation or 
signalling events related to various protein tyrosine kinases, are involved. Such disorders may 
include those of neuronal, glial, astrocyte, hypothalamic, and other glandular, macrophagal 
35 epithelial, stromal, and blastocoeQc nature in which aberrant function, expression, activation or 
signaling of the erbB tyrosine kinases are involved. In addition, the compounds of the present 
invention may have therapeutic utlity in inflammatory, angiogenic and immunologic disorders 
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involving both identified and as yet unidentified tyrosine kinases that are inhtoited by the 
compounds of the present invention. 

The in vitro activity of the compounds of formula 1 may be determined by the following 
procedure. More particularly, the following assay provides a method to determine whether 
5 compounds of the formula 1 inhibit the tyrosine kinase activity of the catalytic construct 
FAK(410-689). The assay is an EUSA-based format, measuring the inhibition of poty^lu-tyr 
phosphorylation by FAK(4 10-689). 

The assay protocol has three parts: 

I. Purification and cleavage of His-FAK(41 0-689) 
10 FAK410-689 (a.lca FAKcd) Activation 

III. FAKcd Kinase EUSA 

Materials: 

-Ni-NTA agarose (Qiagen) 
-XK-16 column (Amersham-Pharmacia) 
1S -300 mM Imidizole 

-Superdex 200 HiLoad 16/60 prep grade column (Amersham Biotech.) 
-Antibody: Anti-Phosphotyrosine HRP-Conjugated Py20 (Transduction labs). 
•FAKcd: Purified and activated in house 

-TMB Microwell Peroxidase Substrate (Oncogene Research Products #CL07) 
20 -BSA: Sigma #A3294 

-Tween-20: Sigma #P1379 
-OMSO: Sigma #b-5879 
-D-PBS: Gibco #14190-037. 

Reaoents for Purification- 
25 -Buffer A: 50mM HEPES pH 7.0. 

500mMNaCI, 
0/lmMTCEP 

CompJeteTM protease inhibitor cocktaft tablets (Roche) 
-Buffer B: 25mM HEPES pH 7.0. 
30 400mM NaCI 

O.lmMTCEP. 
-Buffer C: 10mM HEPES pH 7.5, 

200m M Ammonium Sulfate 

O.lmMTCEP. 

35 Reagents for Actrvatinn 

-FAK(4lO-689): 3 tubes of frozen aliquots at 150ul/tube for a total of 450ul at 1.48 
mg/ml(660ug) 
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-His-Src(249-524): -0.74 mg/ml stock in 10mM HEPES, 200m M (NH4)2S04 
-Src reaction buffer (Upstate Biotech): 
100mMTris-HapH72. 
125mM MgCt, 
5 25mMMnCfe. 

2mM EDTA, 

250uMNa s VO 4 . 
2mM DTT 
-Mn2+/ATP cocktail (Upstate Biotech) 
10 75mMMnCI 2 
500 uM ATP 
20mM MOPS pH 72 
1mM NaaVO* 

2SmM a-glycerol phosphate 
15 SmM EGTA 

ImM DTT 
-ATP; 150mM stock 
-MgCfe: 1 M Stock 
-OTT: 1M stock 

20 Reagents for FAKcd jgnase p| |gA 

•Phosphorylation Buffer 

SOmM HEPES, pH 7.5, 
125mMNaCl. 
48mMMgCI 2 
25 • -Wash Buffer TBS + 0.1% Tween-20. 

-Blocking Buffer. 

Tris Buffer Saline. 
3%BSA. 

0.05% Tween-20. filtered. 
30 .Plate Coating Buffer: 

50mg/ml Poly-Glu-Tyr (Sigma #P0275) in Phosphate buffer Saline (DPBS). 
-ATP. 0.1 M ATP In HjO or HEPES. pH7. 
Note: ATP Assay Buffer 

Make up as 75 uM ATP in PBS. so that 80 ut in 
35 120 ut reaction volume=50uM final ATP concentration. 

L Purificaticy)ofHfe.P AKcdf4in^ftO) 
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1. Resuspend 130 g bacutovirus eel paste containing the over expressed His- 
FAKtxM 10-689 recombinant protein in 3 volumes (400ml) of Buffer A, 

2. Lyse cells with one pass on a mtarofluidizer 

3. Remove cell debris by centrifugation at 40C for 35 minutes at 14,000 rpm in a 
5 Sorval SLA-1 500 rotor. 

4. Transfer the supernatant to a clean tube and add 6.0 ml of NMMTA agarose 
(Qiagen) 

5 Incubate the suspension with gentle rocking at 40°C for 1 hour 
6. Centrifuge suspension at 700 x gin a swinging bucket rotor. 
10 7. Discard the supernatant and resuspend the agarose beads in 20.0 ml of Buffer A 

8. Transfer the beads to an XK-16 column (Amersham-Phamiada) connected to a 
FPLCTM. 

9. Wash the agarose-beads with 5 column volumes of Buffer A and elute off the 
column with a step gradient of Buffer A containing 300mM Imidizote. 

15 10. Perform a buffer exchange of the eluted fractions into Buffer B 

11. Following buffer exchange, pool the fractions and add thrombin at a 1:300 (w/w) 
ratio and incubated overnight at 13°C to remove the N-terminal His-tag (His- 
FAK410-698 FAK410-689 (a.k.a. FAKcd)). 

12. Add the reaction mixture back onto the Ni-MTA column equilibrated with Buffer A 
20 and collect the flow-through. 

13. Concentrate the flow-through down to 1 .7 ml and load directly onto a Supertax 200 
HiLoad 16/60 prep grade column equilibrated with Buffer C. The desired protein 
elutes between 85 - 95 ml. 

14. Aliquot the FAKcd protein and store frozen at -80°C 
25 II. FAK activation 

1. To 450ul of FAK(410-689) at 1.48 mg/ml (660ug) add the following: 

30ul of 0.037 mg/ml (1 uM) His-Src(249.524) 
30ulof 7.5 mM ATP 

l2ulof20mMMgCl a 
30 10ul Mn2+/ATP cockta8 (UpState Biotech.) 

4ulof6.7mMOTT 

60uf Src Reaction Buffer (UpState Biotech.) 
2. Incubate Reaction for at least 3 hours at room temperature 
At time to. almost all of the FAK(4 10-689) is singly phosphorylated. The second 
35 phosphorylation is stow. At t 1J0 (t = 120 minutes), add 10ul of 150 mM ATP. 
T 0 - (Start) 90% singly phosphorylated FAK(410-689) (1 P04) 
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T « 3 ( 43 min ) 65% singly phosphorated (1 P04). 35% doubly phosphorylated (2 

P04) 

Tbo = (90 min) 45% 1 PCM. 55% 2 PCM 
T 1S o = 15% 1 PCM. 85% 2 P04 
5 T 210 = <10% 1 PCM, >90% 2 P04 desalted sample 

3. Add 180 ul aliquots of the desalted material to NiNTA spin column and 
incubate on spin column 

4. Spin at 10k rpm (mterofuge). for 5 min to isolate and collect flow through 
(Activated FAK(410-689)) and remove His-Src (captured on column) 

10 III. FAKcd Kinase Et jSA 

1 . Coat 96-well Nunc MaxiSorp plates with poly-glu-tyr (pGT) at 10 ug/wefl: Prepare 
10 ug/ml of pGT in PBS and aliquot 100 ul/Wefl. Incubate the plates at 37°C 
overnight, aspirate the supernatant, wash the plates 3 times with Wash Buffer, and 
flick to dry before storing at 4°C. 
15 2. Prepare compound stock solutions of 2.5 mM m 100% DMSO. The stocks are 

subsequently diluted to 60X of the final concentration in 100% DMSO. and diluted 
1 :5 in Kinase Phosphorylation Buffer. 
3. Prepare a 75 uM working ATP solution in Kinase phosphorylation buffer. Add 80 ul 
to each well for a final ATP concentration of 50 uM. 

Transfer 10 ul of the diluted compounds (0.5log serial dilutions) to each well of the 
pGT assay plate, running each compound in triplicates on the same plate. 

5. Daute on ice. FAKcd protein to 1:1000 in Kinase Phosphorylation Buffer. Dispense 
30 ul per wen. 

6. Note: Linearity and the appropriate dilution must be predetermined for each batch 
25 of protein. The enzyme concentration selected should be such that quantitation of 

the assay signal will be approximately 0.8-1.0 at OD^ and In the linear range of 
the reaction rate. 

7. Prepare both a No ATP control (noise) and a No Compound Control (Signal): 

8. (Noise) One blank row of wells receives 10 ul of 1:5 diluted compounds in DMSO. 
30 80ul of Phosphorylation buffer (minus ATP), and 30 ul FAKcd solution. 

9. (Siganl) Control wells receive 10 ul of 1:5 diluted DMSO (minus Compound) in 
Kinase phosphorylation buffer. 80 ul of 75 uM ATP. and 30 ul of 1:1000 FAKcd 
enzyme. 

Incubate reaction at room temperature for 15 minutes with gentle shaking on a 
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35 plate shaker. 



11. 



Terminate the reaction by aspirating off. the reaction mixture and washng 3 times 
with wash buffer. 
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12. Dilute phospho-tyrosine HRP-conjugated (pY20HRP) antibody to 0.250ug/ml 
(1:1000 of Stock) in blocking buffer. Dispense 100 ul per well, and incubate with 
shaking for 30min. at R.T. 

13. Aspirate the supernatant and wash the plate 3 times with wash buffer. 

5 14. Add 100 ul per well of room temperature TMB solution to initiate color 

development Color development is terminated after approximately 15-30 sec by 
the addition of 1 0Oul of 0.09M H3SO4 per wel. 
15. The signal is quantitated by measurement of absorbance at 450nm on the BioRad 
microplate reader or a microplate reader capable of reading at OO^. 
10 16. Inhtoition of tyrosine kinase activity would result in a reduced absorbance signal. 

The signal is typically 0.8-1.0 OO units. The values are reported as ICs*. uM 
concentration. 

FAX Inducible cell-based El IS A: Final Prolyl 

Materials: 

15 Reacti-Bind Goat Anti-Rabbit Plates 96-weJI (Pierce Product* 1 51 35ZZ ©115.00 USD) 

FAKpY397 rabbit polyclonal antibody (Biosource #44624 @315.00 USD) 
ChromePure Rabbit IgG, whole molecule (Jackson Laboratories #001-000-003 
@60/25mg USD) 

UBI oFAK clone 2A7 mouse monoclonal antibody (Upstate#05-182 @ 289.00 USD) 
20 Peroxidase-conjugated AffinlPure Goat Anti-Mouse IgG (Jackson Labs #1 1 54)35-146 

@95/1.5ml USD) 

SuperBlock TBS (Pierce Product#37535ZZ @99 USD) 

Bovine Serum Albumin (Sigma #A-9647 @1 17.95/100 g USD) 

TMB Peroxidase substrate (Oncogene Research Products #CL07- 100ml @4000 

25 USD) 

NajVO* Sodium Orthovanadate (Sigma #S6508 @43.95/50g USD) 
MTT substrate (Sigma # M-2128 @25.95/5O0mg USD) 

Growth Media: DMEM+1096FBS, P/s, Glu. 750 ug/ml Zeocin and 50 ug/ml 
Hygromycin (Zeocin InVrtrogen #R250-05 @ 725 USD and Hygromycon InVHrogen #R220-O5 
30 @ 150 USD) 

Mifepristone InVrtrogen # H1 1 0-01 @ 125 USD 

CompleteTM EDTA-free Protease Inhibitor pellet Boehringer Mannheim #1873580 
FAK cell-based Protocol for selectivity of kinase-dependent phosphoFAKY397 
Procedure 

35 An inducible FAK ceS-based assay in ELISA format for the screening of chemical matter 

to identify tyrosine kinase specific inhibitors was developed. The cell-based assay exploits the 
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mechanism of the GeneSwitehTM system (InVltrogen) to exogenous* control the expression 
and phosphorylation of FAK and the kinase-dependent autophosphorylation site at residue Y397. 

InWbition of the kinase-dependent autophosphorylation at Y397 results in a reduced 
absorbance signal at OtW The signal is typically 0.9 to 1.5 OO^ units with the noise falling in 
the range of 0.08 to 0.1 OD*, units. The values are reported as IC„s, uM concentration. 

On day 1, grow A431.FAKwt in T175 flasks. On tee day prior to running the FAKcefl- 
assay, seed A431.FAKwt cells in growth media on 96-wefl U-bottom plates. Allow cells to sit at 
37«C. 5% CO, for 6 to 8 hours prior to FAK induction. Prepare Mifepristone stock solution of 10 
uM in 100 % Ethanol. The stock solution is subsequently diluted to 10 X of the final 
concentration in Growth Media. Transfer 10 ul of this dilution (final concentration of 0.1 nM 
Mifepristone) into each well. Allow cells to sit at 37«C. 5% CO, overnight (12 to 16 hours). Also, 
prepare control wells without Mifepristone induction of FAK expression and phosphorylation. 

On day 2. coat Goat Arb-Rabbit plate(s) with 3.5 ug/ml of phosphospeclflc FAKpY397 
polyclonal antibody prepared in SuperBtock TBS buffer, and allow ptate(s) to shake on a plate 
shaker at room temperature for 2 hours. Optionally, control wells may be coated with 3.5 ug/ml of 
control Capture antibody (Whole Rabbit IgG molecules) prepared in SuperBtock TBS. Wash off 
excess FAKpY397 antibody 3 times using buffer. Block Antj-FAKpY397 coated plate{s) with 200 
ul per well of 3%BSA/0.5%Tween Blocking buffer for 1 hour at room temperature on the plate 
shaker. While the plate(s) are blocking, prepare compound stock solutions of 5 mM in 100 % 
OMSO. The stock solutions are subsequently serialy diluted to 100X of the final concentration in 
100% OMSO. Make a 1:10 dilution using the 100X solution into growth media and transfer 10 id 
of the appropriate compound dilutions to each well containing either the FAK induced or 
uninduced control A431 cells for 30 minutes at 37X. 5% CO* Prepare RIPA lysis buffer (50 
mM Tris-HCI, pH7.4. 1% NP-40. 025% Na^teoxycholate. 150 mM Nad. 1 mM EDTA, 1 mM 
Na3V04. 1 mM NaF. and one CpmpteteTM EDTA-free protease inhibitor pellet per 50 ml 
solution). At the end of 30 minutes compound treatment, wash off compound 3 tines using 
TBS-T wash buffer. Lyse cells with 100 ulnveO of RIPA buffer. 

To the coated plate, remove blocking buffer and wash 3 times using TBS-T wash buffer. 
Using a 96-well automated microdispenser. transfer 100 ul of whole ceMysate (from step 6) to 
the Goat AntHfebbit FAKpY397 coated plate(s) to capture phosphoFAKY397 proteins. Shake at 
room temperature for 2 hours. Wash off unbound proteins 3 times using TBS-T wash buffer. 
Prepare 0.5 ug/ml (12000 dilution) of OBI oFAK detection antibody in 3%BSA/0.5% Tween 
blocking buffer. Dispense 100 ul of UBI a FAK solution per wel and shake for 30 minutes at 
room temperature. Wash off excess UBI ctFAK antibody 3 times using TBS-T wash buffer 
Prepare 0.08 ug/ml (1:5000 dilution) of secondary Anti-Mouse Peroxidase (Anti-2MHRP) 
conjugated antibody. Dispense 100 ul per well of the Anti-2MHRP solution and shake for 30 
minutes at room temperature. Wash off excess Anti-2MHRP antibody 3 times using TBS-T 
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wash buffer. Add 100 uf per well of room temperature TMB substrate solution to aBow for color 
development. Terminate the TMB reaction with 100 ul per weO of TMB stop solution (0.09M 
H2SO,) and quantitate the signal by measurement of absorbance at 450 nm on the BioRad 
mkxoplate reader. 

5 Additional FAK cell assays are hereby incorporated by reference from Pfizer Attorney 

Docket No. PC11699 entitled 'INDUCIBLE FOCAL ADHESION KINASE CELL ASSAY". 

-Administration of the compounds of the present invention (hereinafter the 'active 
compound(s)-) can be effected by any method that enables defcvery of the compounds to the sita 
of acton. These methods include oral routes, intraduodenal routes, parenteral injection 
1 0 (mdudlng ntravenous. subcutaneous, intramuscular, intravascular or infusion), topical, and rectal 
administration. 

The amount of the active compound administered will be dependent on the subject 
being treated, the severity of the disorder or condition, the rate of administration, the disposition 
of the compound and the discretion of the prescribing physician. However, an effective dosage 
15 k in tt* rang* of ab^t 0.001 toaboutW 

about 35 mg/kg/day, h single or divided doses. For a 70 kg human, this would amount to about 
0.05 to about 7 g/day. preferably about 02 to about 2.5 g/day. m some instances, dosage levels 
below the lower limit of the aforesaid range may be more than adequate, while in other cases still 
larger doses may be employed without causing any harmful side effect, provided that such larger 
20 doses are first divided into several small doses for administration throughout the day. 

The active compound may be applied as a sole therapy or may invoive one or more 
other anti-tumour substances, for example those selected from, for example, mitotic Inhibitors, 
for example vinblastine; alkylating agents, for example cis^iatin. caTOoplatin and 
cyclophosphamide; antimetabolites, for example 5-fluorouracl. cytosine arabinoskte and 
25 hydroxyurea, or. for example, one of the preferred antimetabolites disclosed in European Patent 
Apportion No. 239362 such as N^3.4-d,nydrc-2™thyM^ 
m^ylaminoK-thenoylK-glutamic add; growth factor Inhibitors; cell cyde inhibitors- 
rntercalating antibiotics, tor exampte adriamycin and bleomycin; enzymes, for example interferon- 
and art-hormones, for example ant^estrogens such as Nolvadex- (tamoxifen) or. for example 
30 such as 

(trifiuoromethyDpropionanilide). Such conjoint treatment may be achieved by way of the 
simultaneous, sequential or separate dosing of the iridh^i components the treatmenL 

The pharmaceutical composition may. for example, be in a form suitable for oral 
administration as a tablet capsule, pffl. powder, sustained release formulations, solution 
suspension, for parenteral injection as a sterile solution, suspension or emulsion, for topical 
adm,nistration as an ointment or cream or for rectal administration as a suppository The 
pharmaceutical composition may be in unit dosage forms suitable for single administration of 



35 
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precise dosages. The pharmaceutical composition will include a conventional pharmaceutical 
carrier or extipient and a compound according to the Invention as an active ingredient In 
addition, it may include other medicinal or pharmaceutical agents, carriers, adjuvants, eta 

Exemplary parenteral administration forms include solutions or suspensions of active 
5 compounds in sterile aqueous solutions, for example, aqueous propylene glycol or dextrose 
solutions. Such dosage forms can be suitably buffered, if desired. 

Suitable pharmaceutical carriers include inert diluents or fillers, water and various 
organic solvents. The pharmaceutical compositions may. If desired, contain additional 
ingredients such as flavorings, binders, exriprents and the like. Thus for oral administration. 

10 tablets containing various excipients, such as citric acid may be employed together with various 
disintegrants such as starch, alginic acid and certain complex siicates and with binding agents 
such as sucrose, gelatin and acacia. Additionally, lubricating agents such as magnesium 
stearate, sodium lauryf sulfate and talc are often useful for tableting purposes. Solid 
compositions of a similar type may also be employed in soft and hard filled gelatin capsules. 

15 Preferred materials, therefor, include lactose or mik sugar and high molecular weight 
polyethylene glycols. When aqueous suspensions or elixirs are desired for oral administration 
the active compound therein may be combined with various sweetening or flavoring agents, 
coloring matters or dyes and, if desired, emulsifying agents or suspending agents, together with 
diluents such as water, ethanol, propylene glycol, glycerin, or combinations thereof. 

20 Methods of preparing various pharmaceutical compositions with a specific amount of 

active compound are known, or will be apparent, to those skiled in this art For examples, see 
Remington* Pharmaceutical Sciences, Mack Publishing Company. Easter, Pa. 15th Edition 
(1975). 

The examples and preparations provided below further illustrate end exemplify the 
25 compounds of the present invention and methods of preparing such compounds. It is to be 
understood that the scope of the present invention is not limited in any way by the scope of the 
fblowing examples and preparations. In the following examples molecules with a single chral 
center, unless otherwise noted, exist as a racemic mixture. Those molecules with two or 
more chiral centers, unless otherwise noted, exist as a racemic mixture of diastereomers. 
30 Single enantiomens/diastereomers may be obtained by methods known to those skilled in the 
art. 
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General Methods 

Method A 

General met hod for introduction of a orouo at C-4 

(S-Bromo>2^loro^vrimidir^vlVH>to<vt^ine 




A mixture of 5-Bromo-2,4^ichloropyrimidine (5.00 g, 22.0 mmol). dHsopropyt 
ethylamine {3.91 mL, 22.4 mmol) and p4oluidlne (2.40 g, 22.4 mmol) in n-butanol (50.0 mL) 
was heated to 105°C under nitrogen for three hours. The reaction was allowed to cool to 
room temperature. The resulting mixture was poured Into ethyl acetate and extracted with 1 N 
NaOH. The aqueous layer was removed and the organic layer was washed with water, dried 
over magnesium sulfate, filtered and evaporated under reduced pressured. To the resulting 
oily residue, diethyl ether was added and the mixture was then cooled to 0° C. Ha (4.0 M in 
dioxane) was added dropwise. The resulting white solid was filtered and dried. The salt was 
suspended in a mixture of water and ethyl acetate. The pH of the aqueous layer was then 
15 adjusted to 9 with 1N NaOH and extracted. The aqueous layer was further extracted with 
ethyl acetate. The organic layers were combined, dried over magnesium sulfate, filtered and 
evaporated under reduced pressure to afford 5-Bromo-2K*loro-pyr^ 
(3.62 g, 55%) as a white solid: dHoBrCIN* GC/MS: ret Time = 4.65 min. m/z 296/298/300; 
g.l.c. purity. 100%; TLC R* 0.58 (20% Ethyl acetate/hexanes); 1 H NMR (<VDMSO) 6 9.21 
20 (s, 1H), 8.39 (s r 1H), 7.35 (d. J = 8.4 Hz, 2 H), 7.16 (d, J = 8.4 Hz. 2 H), 2.27 (s. 3 H) ppm. 
. Method B 

General method far Introduction of a group at C-4 
(2-Chloro-5-fhjor<>pvr ^ 

To a solution of 5-fluoro-2,4-dichloropyrimfdine (1.5 g; 9 mmol) in THF (25 mL) was 
25 added triethylamine (1.1 eq), followed by dropwise addition of 2-<aminomethyl)pyridine (0.973 
g; 1 eq). After stirring for one hour the reaction was concentrated and taken up in ethyl 
acetate, washed with saturated NaHC0 3 , dried over NajSO^ and the solvent removed. The 
resulting solid was re-crystallized from ethyl acetate and hexanes as a white solid (1.74g; 
81%): *H NMR (CDCfe, 400 MHz) 6 4.84 (d, J = 4.7 Hz, 2H), 7.07 (bs, 1H), 7.35 (t, J = 5.1 Hz, 
30 1H), 7.44 (d. J = 7.8, 1H), 7.82 (t, J * 7.6. 1H). 7.95 (d. J = 2.5 Hz, 1H). 8.63 (d, J = 5.0 Hz. 
1H); HPLC ret. Time: 4.228 min. LRMS (M+): 239.0, 241.0. 
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MethodC 

General method for introduction of a group at C-4 

Using method B, replace the THF solvent with 1 ,4-dioxane as solvent. 

Method D 

5 General m ethod for Introduction of a group at C-4 

5-nuoro-N 2 -fimrid;i7nl-^^ 

(2-Chtoro-5-ftooro-pyrimidir^ ( 10 o mg; 0.4 mmol) and 5- 

aminotndazote (56 mg; 1 eq) were combined and heated at 160° C for 30 minutes. After 
cooling to room temperature, methanol (1mL) was added and stirred for 1 5 minutes, followed 
10 by filtration gave the product as a brown solid (29 mg; 21%): 'H NMR (CD s OD, 400 MHz) 6 
4.80 (s. 2H). 7.34 (m. 3H), 7.43 (d. J = 7.8 Hz, 1H). 7.8 (m, 2H), 7.87 (s. 1H). 7.90 (s. 1H), 
8.54 (d. J = 5 Hz, 1H); HPLC ret. time: 3.916 min. LRMS (M+): 336.1. 
Method E 

General met hod for introduction of C-2 Group 
15 5-(5-Bromo^henethvlammo-ovrimid ^^^ 

153 mg (0 490 mmol) (5-Bromo-2K^o-pyrimidin-4-yt)-phenethyl-arnine was taken 
into 0.5 mL 1.4 dioxane with 0.14 mL (1.00 mmol) diisopropylethytamine and 80 mg (0.539 
mmol) 5-amino-1 ,3-dihydro-indol-2-one. The reaction was allowed to heat to 110° C for 
sixteen hours. The resulting brown glass was taken into 92.3:7:0.7 CHCfcCHjOttNr^OH and 
20 washed with 1 N sodium hydroxide. The organic layer was dried over magnesium sulfate and 
evaporated directly onto silica gel. This adsorbed compound was purified via column 
chromatography (97.82:0.2 CHa,:CH s OH:NH 4 OH) over silica to isolate the mafcr product 
The title compound was isolated as a white solid. CaHuBrNsO: MS: 424.2/4262 (MH+); 'H 
NMR GVDMSO) 10.20 (s. 1 H). 9.01 (s. 1 H). 7.93 (s. 1 H). 7.52 (s. 1 H). 7.44 (d. J - 8.4 Hz, 
25 1 H). 7.28 - 7.16 (m. 5 H). 6.97 (m. 1 H), 6.65 (d. J = 8.3 Hz. 1 H). 3.56 (m. 2 H). 3.31 (s. 2 H). 
2.82(W=7.9Hz,2H)ppm. 
Method F 

General method for int roducino both C-2 and C-4 amines ("One Pot Method") 
4-(5-fS-Bromo-4-(4-trifluorometh^ 
30 3 > 6^ihvdn>2H-ovrldine.1^a rboxvHc acid tort-buM ester 

To a stirred solution of 5-bromo-2.4-dichloropyrimldine (0.222 g, 0.98 mmol) in THF (3 
mL) under nitrogen was added triethylamine (0.42 mL, 3 mmol) followed by dropwise addition 
of p-trifluoromethylbenzyl amine (0.175 g.1 mmol). After three hours the THF was removed 
under reduced pressure. To the resulting residue was added dioxane (1 mL) followed by 4-(5- 
35 AmirwMH-irKtol-3-yl)-3.6^ihy^ acid ten-butyl ester (0.345 g 1.1 

mmol). The mixture was stirred under nitrogen and then heated to 110° C for sixteen hours. 
The reaction was cooled and was then dissolved in a solution of 5% methanol- 
dichloromethane and extracted with 1 N NaOH. The organic and aqueous layers were 
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separated and the aqueous layer was further extracted with additional 5% methanol 
dichloromethane. The organic layers were combined, washed with brine, dried over 
magnesium sulfate, filtered and evaporated under reduced pressure. The resulting residue 
was purified by silica gel chromotography (30% ethyl acetate in hexanes) to give 4-{5-{S- 
5 Bromo^4-trifhJoromethy^ 

pyridine-1-carboxyllc add tert-butyl ester (150 mg f 23%>: 
Method G 

TFA General de-protection Method 

fcBromo-N2-rm2,3,^ 
10 benzvlVovrimidine-2.4-dia mine trifluoro acetate alt 

To a stirred solution of 4^5-[5^romo^4-trifluorom 
ytemJr«>HH-indol-3-^^^ acid tert-butyl ester (0.15 g) in 

dicWoromethane (2 mL) at 0° C under nitrogen was added trifluoroacetic acid (4 mL). The 
cooling bath was removed and the reaction mixture was stirred for four hours. The reaction 
15 was concentrated under reduced pressure. To the resulting residue was added ethyl acetate 
(2 mL) followed by concentrating to an oily residue. The ethyl acetate concentration sequence 
was repeated three times. The resulting residue was suspended in ethyl acetate follow by 
addition of diethyl ether to precipitate &BronK>-N2K3-<1Z3 ( ^ 

5ifl-N 4 ^4-trffluorometh^ trfluoroacetate salt (0.129 g, 86%) 

20 as a white solid: C^Brf^ MS: 542.9/544.7 (MH*). *H NMR (D r DMSO) 6 11.31 (s. 1 
H). 8.82 (s. 2 H). 8.08 (s, 1 H). 7.88 (s, 1 H), 7.53 (s, 3 H), 7.36 (s, 2 H), 7.28 (d, J = 83 Hz, 1 
H), 7.16 (d, J * 83 Hz, 1 H). 6.05 (bs, 1 H), 4.58 (s, 2 H), 3.75-3.65 (bs, 2 H). 3.35-3.25 (bs. 2 
H), 2.70-2.60 (bs, 2 H) ppm 
Method H 

25 HCI General de-protection Method 

5-Bromp-*2-f3-(1 .2,3.6>tetrahvdro>DvridiTv4-vt W1 H-lndol-5-^N^D>toM>ovrimid«n^ 
2.4-diamfne hydrochloride salt 

To a stirred solution of 4-{5«{5-Bromo-4-p-tolylammo^ H-indoi-3- 
yO-S.e-dihydro^Hw^^ acid tert-butyl ester (0.1 g, 0.174 mmol) and methanol 

30 (3 mL) cooled to 0° C under nitrogen was added HCI in dioxane (02 mL of a 4 M solution). 
The cooling bath was removed and the reaction was allowed to stir for 6 hours. The mixture 
was concentrated under reduced pressure and the resultant residue was triturated with 
dichloromethane. The solid was filtered, washed with dichloromethane and dried to give 5- 
Bromo-N2-(3-(1 .2 f 3,Metrahydro^ 

35 hydrochloride salt (0.076 g, 85%) as a white solid: C^H^N* MS: 475.0/477.0 (MH+); 'H 
NMR (De-OMSO) 6 10.98 (s, 1 H). 9.01 (s, 1 H), 8.28 (s, 1 H), 8.12 (s, 1 H), 7.89 (s, 1 H), 7.50 
- 7.58 (m, 3 H), 7.41 (d, J = 8.7 Hz, 1 H), 7.29 (s. 1 H), 7.18 (d, J = 8.7 Hz, 1 H), 7.03 (d. J = 
83 Hz, 2 H), 6.02 (s, 1 H), 4.03 (m, 2 H). 2.47 (m, 2 H), 2.35 (m, 2 H), 2.23 (s, 3 H) ppm. 
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Example \ 

5-Bromo4^(1,2.3.64etrah^^ 

diamine 

A. 5^mo-2^loro-Dvrim^ir>^-vtk>-tolv<-arnine 



A mixture of 5-Bromo-2 t 4-dichloropyrimidinB (5.00 g, 22.0 mmol), dHsopropyi 
ethyfamine (3.91 mL, 22.4 mmol) and p4oluidlne (2.40 g, 22.4 mmol) in n-butanol (50.0 mL) 
was heated to 105°C under nitrogen for three hours. The reaction was allowed to cool to 
room temperature. The resulting mixture was poured into ethyl acetate and extracted with 1 N 

10 NaOH. The aqueous layer was removed and the organic layer was washed with water, dried 
over magnesium sulfate, filtered and evaporated under reduced pressured. To the resulting 
o8y residue, diethyl ether was added and the mixture was then cooled to 0° C. HCI (4.0 M in 
dioxane) was added dropwbe. The resulting white solid was filtered and dried. The salt was 
suspended in a mixture of water and ethyl acetate. The pH of the aqueous layer was then 

15 adjusted to 9 with 1N NaOH and extracted. The aqueous layer was further extracted with 
ethyl acetate. The organic layers were combined, dried over magnesium sulfate, filtered and 
evaporated under reduced pressure to afford 5-Bromo-2-(^foro-pyrimidir>^-y1>^tolyl-amine 
(3.62 g, 55%) as a white solid: C fl H»BrCIN^ GC/MS: ret Time = 4.65 min, m/z 296/2987300; 
g.l.c. purity: 100%; TLC R t 0.58 (20% Ethyl acetate/hexanes); 'H NMR (de-DMSO) 6 9.21 

20 (s. 1 H). 8.39 (s. 1H) f 7.35 (d. J = BA Hz, 2 H). 7.16 (d, J = BA Hz. 2 H), 2.27 (s, 3 H) ppm. 

B. 4-(5^it ro-1H4ndol^^ add tort-butyl 




To 600 mL of HPLC-grade methanol was added 60.0 g (1 .1 1 mol) sodium methoxtde 
25 portion-wise. The resulting white slurry was allowed to stir for ten minutes before adding 30.0 
g (185 mmol) 5-nitro'mdole. This allowed to stir for an additional ten minutes before adding 
92.2 g (463 mmol) 40xo-piperidine-1-carboxylic acid tert-butyt ester. After waiting ten 
minutes, the reaction temperature was ramped to 85° C which was maintained for thirty-two 
hours. The black reaction solution was cooled to 0° C and 250 mL distilled water was added 
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drowse under nitrogen vie an equalizing pressure addition funnel. The methanol was 
removed under reduced pressure. To the aqueous residue was added 1.50 L 
dichloromethane. The organic layer was separated. The pH of the aqueous was adjusted to 
9.00 using sodium hydroxide. Dichloromethane was added and the two layers were filtered 
5 through diatomaceous earth to alleviate emulsion. The organic layer was separated and 
combined with the original organic. The combined organic layers were dried over magnesium 
sulfate. Partial evaporation of the dried organics resulted in a yellow-orange slurry. Filtration 
of this solid followed by washing with 5:1 diethyl etherdichloromethane afforded 49.98 g (148 
mmol. 79%) of the title compound as a yellow solid. MS: 244.1 (M-Boc H*); TLC FV 0.31 
10 (40%ethyl acetatemexanes); 'H NMR (D.-DMSO) 5 11.90 (s. 1H). 8.68 (s. 1H). 7.99 <d, J = 
8.8Hz. 1 H). 7.68 (s. 1 H). 7.53 (d. J* 8.8Hz. 1H). 6.17 (s, 1H), 4.04 (m. 2 H). 3.54 (m. 1 H), 
2.47 (m. 2H), 1 .40 (s. 9 H) ppm. 

C - 4-(S-Amjnp-1^ndol3-vll3.6^v^ ggjg; to^ty . 



15 



20 



25 



XO 

To a solution of 400 mL dioxane. 300 ml ethand, and 200 ml distilled water was 
added ten grams of 4-(5-Nitro-1H-indoi-3-ylW^ acid tert- 

butyl ester. To this was added 8.13 g (146 mmol) powdered iron (0) and 623 g (1 16 mmol) 
ammonium chloride. The reaction was heated to 70° C under nitrogen with the iron eventually 
becoming a conglomerate around the magnetic stir bar. After three hours, the reaction was 
removed from the heating source allowed to cool to room temperature and filtered. The 
filtrate was evaporated under reduced pressure. The aqueous residue was partitioned with 
ethyl acetate, dried over magnesium sulfate and filtered. Evaporation of the filtrate afforded 
the title compound as a tan glassy foam which darkens upon exposure to air. C^HaN^: 
8.57 g (27.3 mmol. 94%): MS 214.1 (M^ocH*); TLC R,: 0.18 (40% Ethyl acetate : hexanes); 
"C NMR (Dg-DMSO) 6 154.6. 142.5. 131.3. 126.1, 123.4. 115.4. 114.9. 112.6. 112.5. 104.2. 
79.3. 44.0. 43.8. 41.5. 28.8. 28.3 ppm; «H NMR (0,-DMSO) 6 10.71(s, 1H). 7.24 (s. 1H). 7.09 
(d. J = 8.4 Hz, 1H). 7.04 (s. 1 H), 6.53 (d. J = 8.4 Hz, 1 H). 6.00 (s. 1H). 4.54 (s. 2H), 4.54 (m. 
2 H). 4.05 (m. 2 H), 3.56 (m. 2 H). 2.51 (m. 2 H). 1 .45 (s. 9 H) ppm. 
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D - 4-r5-fS-Bronrw>-4-o-tohtomin<MM^ 
2K^vridinft-1^afboxvlic add tert-buM ester 




2.32 g (7.77 mmol) (5-Bromo-2-chloro-pyrimidBi-4-yl)-p-tolyl-amine was taken into 
5 21.0 mL dioxane with 2.92 g (2.92 mmol) 4-(5-Amino-1 H-indol-3-yl)-3.6-dihydro-2H-pyridine-1- 
carboxylic acid tort-butyl ester and 1.30 mL (9.32 mmol) triethyl amine. The reaction was 
heated to 100° C for sixteen hours. The reaction was allowed to coot to room temperature, 
and the dioxane was removed under reduced pressure. The brown residue was taken Into 
ethyl acetate and 1 N sodium hydroxide mixture. Aqueous work-up gave approximately 3 g 

10 brown tar. This brown tar was purified to give 2.43 g (4.21 mmol, 54%) white solid. 
CaHwBrNeCfc : MS: 575.0/577.0 (MH+); 'H NMR (Dg-DMSO) 6 1 1.00 (s, 1 H), 9.01 (s, 1 H). 
8.28 (s. 1 H). 8.13 (s, 1 H), 7.93 (s, 1 H), 7.53 (d, J = 8.3 Hz, 2 H), 7.35 (s, 1 H). 7.34 (d, J = 
8.8 Hz, 1 H), 7.19 (d, J = 8.8 Hz, 1 H), 7.02 (d, J = 8.3 Hz, 2 H), 5.93 (s. 1 H). 3.89 (m, 2 H), 
3.50 (m. 2 H), 3.14 (m, 2 H), 2.21 (s, 3 H> 1.39 (s. 9 H) ppm; TLC R, 0.32 (40% ethyl acetate 

15 in hexanes). 

E S-Bn>mo-N 2 -f341 ■2.3.6.tetrahY ^ro-Dvridliv4.vtW1 H-indot-S-vll^-f^nM. 
DVrimidme»2.4-diamina 




To a stirred solution of 4-{5-(5-Birc>mo^^tolylamino.pyrimidin-2-ylamino)-1H-lndol-3- 
yfJ-3,6^ihydro-2Hi)yridine-1-<arboxylic acid tert-butyl ester (0.1 g, 0.174 mmol) and methanol 
(3 mL) cooled to 0° C under nitrogen was added HCI in dioxane (0.2 mL of a 4 M solution). 
The cooling bath was removed and the reaction was allowed to stir for 6 hours. The mixture 
was concentrated under reduced pressure and the resultant residue was triturated with 
dichloromethane. The solid was filtered, washed with dlchloromethane and dried to give 5- 
Bromo-N2-F>(1 ,2,3.6-tetrahydro-pyridir*4-yiM H-indoJ-5-yl^-p-tc4y1-pyrimidine-2,4-diamlne 
hydrochloride salt (0.076 g. 85%) as a white solid: C 2 , ) H 2 jBrN 6 . MS: 475.0/477.0 (MH+); *H 
NMR (De-DMSO) 6 10.98 (s. 1 H). 9.01 (s, 1 H), 8.28 (s. 1 H), 8.12 (S. 1 H). 7.89 (s. 1 H). 7.50 
- 7.58 (m, 3 H), 7.41 (d, J = 8.7 Hz, 1 H). 729 (s, 1 H), 7.18 (d. J - 8.7 Hz, 1 H), 7.03 (d, J = 
8.3 Hz, 2 H). 6.02 (s, 1 H), 4.03 (m. 2 H), 2.47 (m. 2 H). 2.35 (hi. 2 H). 2.23 (s, 3 H) ppm. 



20 



25 
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5-Bromo^l 4 -pvridln-2-v>-N2W341 .2.3 &4eti^vdro-pyf idfn-4-vlV1 mndd-g-yf ]. 
Pvrimidine-2.4-diamtne 

A. (5-Bromo-2-chloro^midin^vtV^vridin-?.vt.arnfn«. 



5 




The title compound was prepared from 2-aminopyridine in a 10% yield as a yellow 
solid in a manner similar to Example 1A. CoHsBrCIN*. GC/MS: ret. time = 4.19 min. m/z 
284/286/288. 205/207, 160, 78; 'H NMR (D*-DMSO) 5 9.06 (bs. 1 H), 8.57 (s, 1 H), 8.38 (d, J 
= 4.6 Hz, 1 H), 7.93-7.86 (m, 2 H). 720 (dd, J = 4.6, 6.2Hz, 1 H) ppm. 

8. 5-Bromo-N*-Pvridin.2-vl.N 2 43.ri .2.3.6-tetrahvdro-ovridin-4-vtV1 H-indol-S-vfr. 
Pvrimidine-2.4-diamine 




The title compound was made in a manner similar to Examples 1D and 1E. The 
compound was isolated as its HC1 salt in a 29% yield as a yellow solid. C^H^BrUj MS: 
1 5 462.1/464.1 (MH+). *H NMR (CDsOO) 5 8.37 (s, 1 H). 8.2 - 7.8 (m. 4 H). 7.53 (m. 2 H), 7.29 
(m, 2 H). 6.18 (bs. 1 H), 4.93 - 4.80 (m. 2 H). 3.87 - 3.48 (m. 2 H), 3.00 - 2.80 (m, 2 H) ppm. 

Example? 
5.Bron^r^-ovridin.2.vlmath d^ 
pyrimidine-2.4-dlamlne 
20 A. (5-Bromo-2^loro-ovrimidirv4-^V^^din.?.v)methvl-amine 

xc 

The tide compound was made in 82% yield as a yellow oil that solidifies on standing. 
C 10 HftBrCIN 4 . GC/MS ret. time = 4.67 min. m/z 298/300/302, 219/221, 107. f H NMR (CDCfe) 
0 8.64 (d, J = 4.7Hz, 1 H) t 8.19 (s, 1 H). 7.78 (t. J = 7.8 Hz, 1 H) f 7.41 - 7.29 (m. 3H), 4.82 (d, 
25 J = 4.7Hz, 2 H) ppm. 
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B - ^Bromo-Nf-ovr1din-2.vtmRthvl.N 2 -nwi ? ?,f.te trahvdro-ovr«li^4-v».1H.indQl. 
5-vfl-ovriniIdlne-2.4-diamin& 




The title compound was made in a manner simBar to Example 1D and IE in 14% yield 
5 isolated as a free based white solid. Cr^BrN,. MS: 447.0/449.0 (MH+), *H NMR (De- 
DMSO) 6 10.85 (s. 1 H). 8.91 (s, 1 H). 8.50 (s, 1 H). 8.01-8.00 (m. 2 H), 7.68 (t. J = 6.4 Hz, 1 
H), 7.42 (W = 5.7 Hz, 1 H). 7.28 - 7.20 (m. 4 H). 7.09 (d. J = 8.3 Hz, 1 H). 6.07 (s. 1 H). 4.70 
(d, J = 5. 7 Hz. 2 H). 3.40 - 3.30 (m. 2 H). 2.90 - 2.87 (m. 2 H). 2.50 - 2.40 (m, 2 H) ppm. 

Example 4 

10 . ^enzyl-5-bn^c-N'-f3-(1 .2.3.6-^^ 

2.4-diamine 

A Benzy^rS-bromo-2-chtom^vr jmidin.4.^Vam8nft 



JX 



The title compound was synthesized in a manner simBar to Example 1A. it was 
15 isolated in an 85% yield as a yellow solid. CiiHgBrCINj. MS 296.1/298.0 (MH+). 'H NMR 
(CDCI,) 6 8.1 9 (s. 1 H), 7.45 - 7.30 (m, 5 H). 5.85 (bs, 1 H), 4.74 (d, J = 5.6 Hz, 2 H) ppm. 

B 4-f5-(4-Benzvlamlno-5-hmiTK^^ 
2H- pyridine- l^carpoxylk; acid tert-butvt aster 





20 The title compound was made in a manner similar to Example 1D. It was isolated in a 

65% yield after chromatography (30% EtOAc in hexanes) as a white solid. C J9 Hj,BnN ( e>2. 
MS: 575.0/576.8 (MH+). 'H NMR (D^OMSO) 5 10.95 (s, 1 H), 8.92 (s. 1 H). 8.14 (s. 1 H). 
7.96 (s. 1 H). 7.48-7.14 (m, 9 H), 6.02 (8, 1 H), 4.61 (d. J = 6.2 Hz, 2 H). 4.01-3.98 (m. 2 H), 
3.51-3.48 (m, 2 H). 2.47-2.45 (m, 2 H). 1.38 (s. 9H) ppm. 
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10 



15 



C. N 4 -Ben:nrt-5-bromo-N24^ 
pyrirnidine-2.4-diamine 



The title compound was synthesized by dissolving 4-[5-(4-Benzytamino-5-brx>mo- 
pyrimidin-2-ylaminoMH^^ acid tert-butyt ester 

Into 5.00 mL dichloromethane and cooling to 0° C. To this was added 10.0 mL Trffluoroacette 
acid. The red solution was allowed to slowly warm to room temperature and stir under N2 for 
two hours. 5.00 mL ethyl acetate was added. Filtration of the resulting precipitate gave the 
title compound as a white solid. C^HaBrN*. MS: 475.0/476.8 (MH+). *H NMR (CD3OD) 6 
1 1 .05 (s. 1 H), 7.88 (s. 1 H). 7.81 (s. 1 H), 7.49 (s. 1 H) f 7.45 (d. J = 8.7Hz, 1 H), 7.36-7.13 (m, 
8 H), 6.15 (bs, 1 H), 4.64 (bs, 2 H). 3.90-3.80 (bs t 2 H) t 3.49-3.43 (bs, 2 H), 2.85-2.83 (bs, 2H) 



5~Bromo-N4-(1 R-phenvl-ethvl VN2-f 3-f1 ^.3.6-tetrahvdro-ovridin-4-vlW1 H-indolS-vfl- 
ovrimidine-2.4-diamlne 

A. (5-Bromo>2-c hloro^vrimidln-4-vlW1R-Dhenvl-ethvlVamine 



The title compound was made in a manner similar to Example 1 A. It was isolated as 
an orange solid in a nearly quantitative yield. C^HuBrCINj. MS: 312.1/314.1 (MH+). 1 H 
NMR (CDCI3) 6 8.11 (s, 1 H), 7.37 - 7.14 <m, 5 H). 5.71 <d, J = 7.4 Hz, 1 H), 5.35 (dt, J = 7.4, 
6.7 Hz, 1 H), 1.60 (d, J = 6.7Hz, 3 H) ppm. 
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B. 5-Bromo-N4-M R-phenvl-ethviVN2-r3-M .2.3.6-tetfa hvdro-ovridin.4.vlV1 H- 
indo»-5-vn-Dvrimidine-2.4rdiamine 



The title compound was made in a manner similar to Example 1D and deprotected 
simiarty to Example 4C to give the desired material as its TFA salt in a 18% yield (tan solid). 
CjsHjsBrN^ MS 489.0/491.1 (MH+); NMR (De-DMSQ) 6 1 1.37 (s, 1 H), 8.91 (S, 1 H), 8.11 
(s. 1 H), 7.94 (s. 1 H). 7.57 (s. 1 H), 7.40 (d. J = 8.8 Hz, 1 H). 7.30 - 7.22 (m. 7 H). 6.12 (s, 1 
H), 4.08 (bs. 1 H), 3.77 - 3.75 (bs. 2 H), 3.38-3.36 (bs, 2 H), 2.76-2.75 (bs. 2 H), 1.57 (d, J = 
6.8Hz.3H)ppm. . 



fraromo-N^I/ac-ohanvl-alhvlVN^f^l ■2.3.B^ etrahvdn>Dvridln.4.vlV1 H-indd-S-vn. 
pvrimidine-2.4-diamine 

A. f 5- Bromo2^loro-Dvrimidi[>4-vlW 1 rac-ohenvl-eth vl lamina 



The title compound was made in a manner similar to Example 1 A. It was isolated as 
an orange solid in nearly quantitative yield. CjH^BrCINj. MS: 312.1/314.1 (MH+). 'H NMR 
(COCls) 5 8.1 1 (s. 1 H), 7.37 - 7.14 (m. 5 H), 5.71 (d. J = 7.4 Hz. 1 H). 5.35 (dt. J = 7.4, 6.7 
Hz, 1 H), 1.60 (d. J = 6.7 Hz, 3 H) ppm 

B. 5-Bromo-N4-/1/ac-phenv)-elhv)VN2-f3-/1 .2.3.6-tetrahvdn>Pvridin-4-vH-1 H- 
indot-5-vn-Dvrimidine-2.4-diam.ne 
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The title compound was made in a manner similar to Example 1D and deprotected 
similarly to Example 4C to give the desired material as its TFA salt in a 27% yield (tan solid). 
CaHjeBrNs. MS 489.0/491.1 (MH+); '-H NMR (de-DMSO) .611.37 (s. 1 H), 8.91 (s, 1 H), 8.11 
(S. 1 H), 7.94 (S, 1 H), 7.57 (s. 1 H). 7.40 (d, J = 8.8 Hz, 1 H), 7.30 - 7.22 (m, 7 H). 6.12 (S, 1 
5 H). 4.06 (bs, 1 H), 3.77 - 3.75 (bs, 2 H). 3.38-3.36 (bs, 2 H), 2.76-2.75 (bs. 2 H), 1.57 (d, J = 
6.8/fc.3H)ppm. 

Example 7 

5-Bn^N4-(1^eiWl-etm4VN2-r3-M^^ 
ovrimidina.2.4-diamlnQ 

10 A. f 5-BromO-2-chloro-Pvrimldin^- vl W1 S^henv^thvlVamine 



CT N N 




The title compound was made in a manner similar to Example 1 A. It was isolated as 
an yellow solid in a 84% yield. C a H„BrCIN 3 . MS: 312.1/314.1 (MH+). 'HNMR^DCl,) d 
8.11 (s. 1 H), 7.37 - 7.14 (m. 5 H), 5.71 (d. J = 7.4 Hz, 1 H), 5.35 (dt. J = 7.4, 6.7 Hz, 1 H). 
15 1.60(d. «/*6.7Hi;3H)ppm 

B £Bremo^1S^n^yi)^24341^^^ 
indol-5-vfl-ovrinnidine-2 4.rii a mirv ? 




The title compound was made in a manner similar to Example 1D and deprotected 
20 similarly to Example 4C to give the desired material as its TFA salt in a 15% yield (tan solid). 
CjsHjsBrN* MS 489.0/491.1 (MH+); 'H NMR (d r DMSO) 611.37 (s, 1 H). 8.91 (s. 1 H), 8.11 
(s. 1 H). 7.94 (s. 1 H), 7.57 (s. 1 H). 7.40 (d, J = 8.8 Hz, 1 H), 7.30 - 7.22 (m, 7 H), 6.12 (s, 1 
H), 4.06 (bs. 1 H), 3.77 - 3.75 (bs. 2 H). 3.38-3.36 (bs, 2 H). 2.76-2.75 (bs. 2 H). 1.57 (d, J = 
6.8Afe,3H)ppm. 
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Example B 
MS*ronw.2-im2.3.6-tatrah^nv^ 
Vl»nino>-m elf)v»-b8n2ftnesu<ft)nanri)da 

^tfrPrcnx>-2-chtoro-pvrimidt^ 




The me compound was made in a manner similar to Example 1A. It was isolated in a 
30% yield as a white solid which fell out of solution upon work-up. CHtoBrCil^OjS MS 
375/377/378 (MH+). 'H NMR (oVDMSO) 5 8.26 (s, 1 H), 7.74 (d, J -8.6Hz, 2 H). 7.42 (d J = 
8.6 Hz, 2 H), 4.59 (s. 2 H) ppm. 

4r({S-Bromo.2-f3-f1.2.364^hvdro-Dvridln ^MH.ind 0 W^ 
PVrimidifM-vlaminoi-methyl ^ienan^rffanaiT ii^ 

a! 





°o 



The title compound was made in a manner similar to Example 1D and deprotected 
similarly to Example 4C. It was isolated as its free base after column chromatography 
15 (93:7:0.7 CHCI 3 :CH,OH:NH 4 OH) as a brown solid in a 2% yield. CH-WW*. MS" 
554.1/556.0 (MH+). ' H NMR (CD^D) p(C0 3 OP) 6 7.89 (s. 1 H), 7.68 (d. J = 8.3 Hz, 2 H) 
7.31 (d. J = 8.3 Hz. 2 H). 7.26-7.22 (m. 2 H). 7.16,7.10 (m. 2H). 6.69 (d. J - 8.7 Hz, 1 H). 6 16 
(bs. 1 H), 4.61 (bs. 2 H), 3.59-3.57 (bs. 2 H). 3.30 - 3.21 (bs. 2 H), 2.55 - 2.53 (bs, 2 H) ppm. 
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Example 9 



5-Bromo-NM3-H.2.3.6-tetrah^ 
benzyl)-owimkline-2.4-diamine 



5 To a stirred solution of 5-bromo-2 Adichloropyrimidlne (0.222 g> 0.98 mmol) in THF (3 

mL) under nitrogen was added triethylamine (0.42 mL, 3 mmol) followed by dropwise addition 
of p-trifluoromethylbenzyl amine (0.175 g,1 mmol). After three hours the THF was removed 
under reduced pressure. To the resulting residue was added dioxane (1 mL) followed by 4-(5- 
Amino-imndol-3-yl)-3.6-dihyd^ acid tert-butyl ester (0.345 g 1.1 

10 mmol). The mixture was stirred under nitrogen and then heated to 1 10° C for sixteen hours. 
The reaction was cooled and was then dissolved In a solution of 5% methanol- 
dichloromethane and extracted with 1 N NaOH. The organic and aqueous layers were 
separated and the aqueous layer was further extracted with additional 5% methanol- 
dichloromethane. The organic layers were combined, washed with brine, dried over 

15 magnesium sulfate, filtered and evaporated under reduced pressure. The resulting residue 
was purified by silica gel chromotography (30% ethyl acetate in hexanes) to give 
Bromo^(4^iftuoromemyl-benz^ H-indoi-3-yl}-3,6-dliydro-2H- 
pyridine-1-carboxylic acid tert-butyl ester (150 mg, 23%): (MS: 642.9/644.73 MH+). This 
material was then taken directly to the next reaction. To a stirred solution of 4-{5-{5-Broma4- 

20 (4-trifluoromethyW>enzyt^ H-indol-3-yl}-3.6-dihydro-2H-pyrldlne-1- 
carboxylic acid tert-butyl ester (0.15 g) in dichloromethane (2 mL) at 0° C under nitrogen was 
added trifluoroacetic acid (4 mL). The cooling bath was removed and the reaction mixture 
was stirred for four hours. The reaction was concentrated under reduced pressure. To the 
resulting residue was added ethyl acetate (2 mL) followed by concentrating to an oiy residue. 

25 The ethyl acetate concentration sequence was repeated three times. The resulting residue 
was suspended m ethyl acetate follow by addition of diethyl ether to precipitate 5-Bromo-N2- 
P-(1 ,2,3,6-tetrahydro-pyridin-4-yl)-l H4ndol-5-yf} V-(4-trifluoromethyl-be^ 
diamine trfluoroacetate salt (0.129 g. 86%) as a white solid: CzsHjjBrFjN* MS: 542.9/544.7 
(MH+). 'H NMR (Oe-DMSO) 5 11.31 (s, 1 H), 8.82 (s. 2 H), 8.08 (s, 1 H), 7.88 (s, 1 H), 7.53 

30 <s, 3 H), 7.36 (s, 2 H) ( 7.28 (d. J = 8.3Hz t 1 H), 7.16 (d, J = 8.3 Hz. 1 H), , 6.05 (bs. 1 H), 4.58 
(s, 2 H), 3.75-3.65 (bs, 2 H), 3.35-3.25 (bs, 2 H). 2.70-2.60 (bs, 2 H) ppm 
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Examole 10 

5-Bromo-N V4-mettK>xv-ben2vl VN 2 -[S-( 1 < 2 T 3.6-tetrahvdrtH>vridif>4-N4 V1 H-indol-5-vtl- 
Pvrimidine-2.4-diamine 



5 The title compound was synthesized according to the procedure of Example 9. It was 

isolated in a 21% yield as a white solid TFA salt C^HaBrNeO. MS: 505.0/506.8 (MH+); 'H 
NMR (Os-DMSO) S 1 1.33 (s, 1 H), 8.84 (s. 2 H), 8.06 (s. 1 H), 7.95 (s, 1 H), 7.53 (s. 1 H), 7.35 
(d. J * 7.9 Hz t 1 H), 7.23 (d, J = 7.9 Hz> 1 H). 7.10 (s. 2 H), 6.74 (a, 1 H), 6.73 (s, 1 H), 6.06 (s, 
1 H). 4.26 (S. 2 H), 3.69 (s. 2 H), 3.66 (s, 3 H), 3.30 (s, 2 H), 2.68 (s. 2 H) ppm. 
10 Example 11 

5-Bromo-lvfM4~fluoiP-benzvlVN'-T3-^ 
pylmmine-2,4-fliamine 




The title compound was synthesized according to the procedure of Example 9. It was 
15 isolated in a 12% overall yield as an off-white TFA salt. C^HzjBrFNs. MS: 492.9/494.9 
(MH+). 'H NMR (Db-DMSO) 5 11.26 (s. 1 H), 8.78 (s. 2 H), 8.03 (s. 1 H). 7.95 (s. 1 H), 7.51 
(s. 1 H), 7.31-7.23 (m» 3 H), 7.02 (s, 2 H), 6.05 (s, 1 H), 4.50 (s, 2 H), 3.70 (s, 2 H), 3.29 (s. 2 
H). 2.68(s. 2 H) ppm. 

Example 12 

20 S-Bromo^-tt-fluoro-penzvlWN 2 -^ 
pyrimidine-2.4-diamine 
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The title compound was synthesized in a manner similar to Example 9 in a 20% yield. 
H was isolated as an off-white solid TFA salt. C 2 «H 22 BrFN s . MS: 492.9/494.9 (MH+); 'H 
NMR (De-DMSO) 6 11.33 (s. 1 H). 8.66 (s. 2 h). 8.40-8.20 (bs. 1 H), 8.11 (s, 1 H), 7.98 (s. 1 
H), 7.57 (s. 1 H), 7.33-7.30 (m. 3 H), 7.10-7.07 (m, 3 H), 6.11 (s. 1 H). 4.60 (d, J = 5.6 Hz. 2 
5 H), 3.77 (s, 2 H). 3.37 (s. 2 H), 2.73 (s, 2 H) ppm. 

Example 13 

5-Bromo-r/-nat)hthalen-1.v)methv)-N^ra-/1 .2 3.6-tetrahvdKM>vridin^-wlVl H.inrf 9 i.fr. 
^1-Pvrimidine-2.4-diamine 

«— N 

10 The title compound was made in a manner described in Example 9 in a 16% yield. 

The isolated TFA salt was characterized as an off-white solid. C^HjsBrNe. MS: 525.1/527.1 
(MH+): 'H NMR (Dj-DMSO) 6 11.21 (s. 1 H). 8.76 (s, 2 H). 8.15 (d, J = 9.2 Hz. 1 H). 8.06 (s. 1 
H), 7.93 (d, J = 8.0 Hz. 1 H), 7.89 (s, 1 H), 7.79 (d. J = 7.8 Hz, 1 H), 7.54-7.46 (m, 3 H), 7.34 
(s. 1 H). 7.28 (s. 1 H), 7.14 (d. J = 8.4 Hz, 1 H), 6.98 (bs, 1 H), 6.02 (s. 1 H). 5.04 (s. 2 H), 
15 3.67 (s. 2 H). 3.28 (s. 2 H). 2.65 (s. 2 H)ppm. 

Example 14 
S-Bromo-N^uoro-S-trifluor^^ 
1 H-indol-S-vf|-pvrimidine-2.4-diamine 



XX 




F 



The title compound was made in a manner described in Example 9 in a 12% overall 
yield. The isolated TFA sail was characterized as an off-while solid. CjsH^BrfW MS: 
560:8/562.4 (MH+); 'H NMR (D^OMSO) p11.31 (s. 1 H), 8.87 (s. 2 H). 8.24 (bs. 1 H). 8.11 (s. 
1 H). 8.01 (s, 1 H). 7.72 (s. 1 H). 7.56 (s. 2 H). 7.36-7.29 (m, 3 H). 6.18 (s. 1 H). 4.62 (d. J = 
5.6 Hz, 2 H). 3.79 (s. 2 H). 3.39 (s. 2 H). 2.74 (s, 2 H) ppm. 
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Example 15 
S-Bromo-hf-f^-tiuwo-S-trifluoro^ 
1 ^ndo)-5-Vfl-PYrimWne-2,4-dprninQ 




5 The title compound was synthesized in a manner described in Example 9 in a 16% 

overall yield. It. was characterized as an off-white solid as its TFA salt CaiH^Bn^N* MS: 
531.4/5632 (MH+). 'H NMR (D 6 -DMSO) 6 11.26 (s, 1 H), 8.82 (s, 2 H), 8.21 (bs. 1 H), 8.07 (s, 
1 H). 7.94 (s, 1 H). 7.46-7.35 (m, 3 H), 7.24 (s, 1 H). 720 (s, 2 H), 6.06 (s, 1 H), 4.61 (d. J = 
5.4 Hz. 2 H). 3.74 (s. 2 H), 3.30 (s, 2 H). 2.68 <S. 2 H) ppm. 
10 Example 16 

5-Biomo-NM4-phef)OXY-benz^^ 
PYrimidin&-2,4-diamine 




The title compound was synthesized in a 9% overall yield in a manner described in 
15 Example 9 It was characterized as an off-white solid isolated as its TFA salt CaoH^rNgO. 
567.0/568.6 (MH+); *H NMR (CD,OD) 5 7.89 (s, 1 H). 7.84 (s, 1 H), 7.48 (s, 1 H). 7.47 (d. J = 
7.5 Hz. 1 H). 7.31 (dd. J = 7.5. .3 Hz. 2 H), 7.1 7 (d, J = 8. 7 Hz. 1 H), 7.1 5 (bs. 2 H), 7.08 (t J ~ 
7.5 Hz. 1 H). 6.90 (d. J = 8.3 Hz. 2 H), 6.79 (s. 2 H). 6.15 (s, 1 H). 4.57 (s, 2 H). 3.80 (s. 2 H). 
3.42 (s, 2 H). 2.82 (s, 2 H) ppm. 
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Example 17 

5.Bromo.^-(3.4-dffluoro^.n7vlVM».i a ./i > , * ,^^ n ^^ 1 ^, <l ^ 
Dvnmidina.? l 4^l P t^inA 




The title compound was synthesized in a 19% overall yield in a manner described in 
Example 9. It was characterized as an off-white solid isolated as its TFA salt CtffcfrFJfc 
510.9/513 .0 (MH+); «H NMR (Dg-DMSO) 6 11.26 (s. 1 H). 8.87 (bs. 2 H), 8.09 (s. 2 H). 800 
(s. 1 H). 7.56 (s. 1H). 7.33 (m. 3 H). 7.10 (s. 1 H). 6.1 1 (s. 1 H). 4.54 (s. 2 H). 3.76 (s. 2 H), 
3.35(s.2H).2.74(s.2H)ppm. 

Example 18 
S-Bromo-N'-f^l ? 3 fi-frtmhyrt.o.pvnd^^ 
benzvlWnvri midine-2.4.diafp in«> 




The title compound was synthesized, in a 8% ovraM yield in a manner described in 
15 Example 9. It was characterized as an off-white solid isolated as its TFA salt 
C^BrFahUO. 559.0/561.0 (MH+); 'H NMR (0,-DMSO) 5 11.28 (s. 1 H). 681 (bs 2 H) 
6.08 (s. 1 H), 8.01 (s. 1 H), 7.55 (s, 1 H). 7.50 (bs. 1 H), 7.40-7.21 ( m . 6 H). 6.10 (s, 1 H) 4 63 
(s. 2 H), 3.77 (s. 2 H), 3.37 (s. 2 H), 2.73 (s. 2 H) pom. 
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Example 19 

S-BfOfpo-N 4 -f4-chtorD4)en7v»-N 2 -f3-f1 2 3 ft.t at ra hvdm^vririin^- v |).iH.indnl.s.vn- 
PVrimidln^^tafninA 

a! 





The title compound was synthesized in a 20% overall yield in a manner described in 
Example 9 from 4-chIorobenzyl amine. It was characterized as an off-white solid isolated as 
teTFAsaH C^H^BrCIN.. MS: 508.9/510.9/513.0 (MH*-); *H NMR (D s -DMSO) 5 11 27 (s 1 
H). 8.85 (bs, 2 H). 8.09 (s. 1 H>, 7.98 (s. 1 H). 7.56 (s. 1 H X 7.32-7.29 (m, 6 H). 6.10 (s. 1 H) 
4.56 (s. 2 H). 3.77 (s. 2 H). 3.36 (s. 2 H). 2.74 (s. 2 H) ppm. 

Example 20 

S Jfrpmo-N'-B.fl ? 3 l (*ntrah YC fro- P ^^ 
PVrimidine-2,4^iam|n«. 




The title compound was synthesized in a 12% overall yield in a manner described in 
Example 9 from 2-methylammothiophene. It was characterized as an off-white solid isolated 
asiteTFAsalt C^BrNeS. MS: 481.0/483.0 (MH*); 'H NMR (D*-DMSO) 5 11.24 (s 1 H) 
8.77 (s. 2 H). 8.04 (s. 2 H). 7.49 <s. 1 H), 7.32 (s. 3 H). 6.87 (m. 2 H). 6.05 (s. 1 H), 4.71 (s 2 
H). 3.69 (s, 2 H). 329 (s. 2 H), 2.67 (s. 2 H) ppm. 
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Example21 
5-Bromo.N4-furan-2.yfmethv^^ 
pynmidine-2,4^liamfrie 



0*£ ^ 



5 The title compound was made in a manner similar to Example 9. It was isolated in a 

1% yield as an off-white solid characterized as its free base. C^H^BrNeO. MS: 465.1/467.1 
(MH+) 

Example 22 
S-Bromo-^2^ethv^er^lN 2 -f^ 
10 pvrimidine-2.4^iamlne 





Example 23 
5-BrQmo.^3-methyt-bergYl^^^ 
15 Dvrimldine-2.4-diamine 





CzsHaBrtMe. 



BNSOOaO: <WO_^a0O40MTS8AZ_l_> 
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Example 24 

pvrimkfgi^^iar^ino 




5 CaHaBrNs. 

Example 25 

,5^rom< ? -N 4 -(2-fl U oro^nzv<VN^I3^1 2 a lUdrahvrim.^in^.yiM H-inrinl-ft-Hj. 
pyrimidine-2.4-<Hamtnfl 




10 C^BrFNe. 

Example 26 

N*-Birtenvl2-vfmelhvl5^ 
Pvrimidine-2 4-rijffiijnft 




15 CsoHzjBrNe. 
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Example 27 
{^-giphenyl^vlmeth v^rom^ 
Pvrimidine-2.4-diamlnB 




5 CajH^BrNa. 

Example 28 

S-Bromo-N^fZ-methoxv-benTvlVN^I ?.3 l fi-tPtr a hydro^vridin-A-Y'Vl H-rndqlS-yiy 
pyrimidine-2.4-<lianiine 




10 CaHaBrNflO. 

Example 29 

5-pcom9-NV3Hneth<^^ 
Pvrimldfrte-2.4-diamifiB 




15 CaHjsBrNaO. 



BMSOOQft <WO__S00«OS«MA?J_> 
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Example30 

3-((5-Bromo-2-f3-f 1 .2.3.6-tetrahvdro ^vrldirv4.vtV1 H-indol-5-vlamino]-Dvrimidin^- 
vlaminoVmelhvtV-M-fnethvl-benzamide 





5 C»H»BrN70. 

Example 31 

pyrimidine-2.4-dianiinB 




10 C^HaBraiV 



Example 32 

5-BronMH^-phenethvlN 2 -^^ 
2.4-diamine 

A. (5-BTOfTK>-2^toro-Dvrimidir>^-vi>.Dhenethv1.aminfi 



XX 



15 




A 5.00 g (22.0 mmol) sample of S^rom^^ichloropyrimidre was taken into 40.0 
mL tetrahydrofuran with 7.80 ml (44.8 mmol) diisopropylethylamine. 3.53 g (22.4 mmol) 
phenethyl amine was added drop-wise with a white precipitate noted upon addition. After 
addition mLetion, the reaction mixture was allowed to stir at ambient temperature under 
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nitrogen for three hours. The volaties were removed under reduced pressure, and the 
resulting residue was partitioned between 1 N sodium hydroxide and ethyl acetate. Aqueous 
work-up afforded the title compound as 5.93 g (19.0 mmol, 95%) of a pale yellow. oBy solid. 
C,jH„8rCIN s : GC/MS: ret. Time: 4.77 mh.: mtz 31 1/313/315. 220/222/224 104' 'H NMR 
(CDCW 6 8.09 (s. 1 H). 7.34 . 7.30 (m. 2 H). 7.28 - 7.18 (m. 3 H). 5.53 (bs, 1 H). 375 (t. J = 
6.4 Hz, 2 H). 2.92 (t, J = 6.4 Hz, 2 H) ppm. 

B - M5-{S-BrorTwMs>henemvtamino-Dwrimid.iw? .vjamlnoWi^ 
dihvd^H-DvndinB-l ^ a rhny Y li c acid {erfcbjjtyj ggtgr 




The Utie compound was made in a 35% yield in a manner similar to Example 1D using 
(&bf 0 mc-2-chlorD i >yrimklin^y(Vphenethyl^ine. CaoH^BrN.Oi: MS 589.1/591 1 (MH+) 
'H NMR (DeOMSO): 6 11.00 (s. 1 H). 8.92 (s. 1 H). 7.94 (s. 1 H). 7.40 (d. J = 8.4 Hz, 1 H)' 
7.34 (s. 1 H). 7.22 (d. J = 8.4 Hz, 1 H). 7.18 - 7.07 (m. 6 H), 6.90 (m. 1 H), 6.02 (s. 1 H). 3 98 
(m. 2 H). 3.56 (m. 2 H). 3.45 (m. 2 H). 2.76 (t, J * 7.6 Hz. 2 H>, 2.42 (m. 2 H). 1.38 (s. 9 H) 
15 ppm. 

C feBromo-N4^enethyl-N2-|3-(1 ? 3 fi-tetrahvdr^nvriHi^^wj H-lnrW.^n. 
Dvrimidina.24-diai^i rTf 




25 



832 mg (1.70 mmol) 4-[5-(5-Bromo^henemylemlno.pyrimldin-2.ylamino)-lWndol- 
3-yl]-3.6^ihydro-2H-p y Tidine-1-carboxylic acid tert-butyl ester was taken into 2.00 mL 
dichloromethane and cooled to 0° C. 4.00 mL trifluoroacetic acid was slowly added. The red 
reaction mixture was allowed to stir under nitrogen and slowly warm to ambient temperature 
over three hours. The volatiles were removed under reduced pressure. Ethyl acetate was 
added and evaporated an additional three times unti a nearly clear yellow oil remained. Ethyl 
acetate was added (app. 1 mL) and stirred. Diethyl ether was added until a white precipitate 
was noted. Filtration of this precipitate afforded 716 mg of the title compound isolated as its 
TrifluoroacetatesalL C^BrtV MS: 489.1/491.1 (MH+); 'H NMR <D 6 -DMSO). 6 11 45 (s 
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1 H). 10.32 (s. 1 H). 8.92 (s. 1 H), 8.31 (s. 1 H), 8.16 (s. 1 H). 7.91 (s. 1 H). 7.57 (s. 1 H). 7.40 
(d. J = 8.3 Hz, 1 H), 727 (d. J = 8.3 Hz, 1 H), 7.11 - 6.90 (m. 5 H). 6.19 (bs. 1 H). 3.68 (m. 2 
H). 3.46 (m, 2 H). 3.24 (m. 2 H). 2.71 - 2.66 (m. 4 H) ppm. 

Example 33 

S-Bromo-Ny2-pvrMirv2-vl-^ 
PVrimidine-2.4-4iamine 

A. (5-eromo-2-chloro-D^ldirM-v<Vf2-n^irv2-vi^^V^mlne 

The title compound was made in a manner similar to Example 32A. it was isolated in 
an 83% yield as a tan solid. CHwBrCIN*. MS 313.0/31 5.0/31 7.0 (MH+); »H NMR (D«- 
OMSO) 5 8.53 (d, J = 4.9 Hz, 1 H), 8.26 (s. 1 H), 7.92 (t, J = 5.5 Hz, 1 H), 7.73 (t, J = 7.6 Hz, 
1 H). 7.30-7.23 (m. 2 H), 3 78-3.62 (m. 2 H). 3.07-3.02 (m. 2 H) ppm. 

B- 5-Brofno-N442-ovridin-2.vl-ftthvl>.N2-i3-/1 .23 6-tetrahvdro-pvrldln^-vl V1 H- 
irx)0l-5-vfl-ovrim(dinft-24-diam^ 



The title compound was synthesized in a manner similar to Example 32B and 
deprotected similarly to Example 21C. It was made in a 40% yield and isolated as a white 
solid. TFA salt. CuHt&Hr. MS: 490.0/491.8 (MH+); 1 H NMR (Ds-DMSO) 6 11.41 (s, 1 H). 
8.89 (s. 2H), 8.59 (s. 1 H), 8.29-8.00 (m, 2H), 7.91 (s. 2 H). 7.56-7.50 (m. 2H), 7.38 <d, J = 8.3 
Hz, 1 H), 7.35-720 (m. 2 H), 6.07 (bs. 1 H). 3.98-3.72 (bs. 4 H). 3.37-3.30 (bs. 2 H). 3.10-3.00 
(OS, 2 H). 2.67-2.46 (bs. 2 H) ppm. 



5-Bromo-N 4 W2-pyr)dirv4-vi-elhvl>.N ? -f3-/1 .2.3.6-tetrahv dro.pvridin^-vlVI H-indoUS-vll. 
PVrimidine-2 4-dfamlnf. 




Example 34 
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The title compound was made in a 30% yield in the same manner as Example 9 using 
4-(2-ethytemino)pyridine. It was noted to be a white solid, isolated as its TFA salt. 
C^BrN*. MS: 490.0/492.0 (MH+): 'H NMR (D«-DMSO) 611.37 (s, 1 H).8.85 (s, 1H). 8.50 
(s. 2 H). 8.10(s. 1 H). 7.94 (s. 1 H). 7.54 (s. 1H). 7.37 (d. J = 8.7Hz, 1 H). 7.35 (bs, 1 H). 7.26 
5 (d. J = 9.1 Hz. 1 H). 6.06 (bs. 1 H), 3.75-3.65 (bs. 2 H). 3.60-3.50 (bs. 2 H). 3.35-3.25 (bs. 2 
H). 3.00-2.90 (bs. 2 H). 2.70-2.60 (bs. 2H) ppm. 

Example 35 

5-Bromo-N*.(2-PWldin-3-v^^ 
Ovrimidine-2.4-diamirv» 



10 




The title compound was made in a 23% overall yield starting from 3(2- 
e1hylamino)pyridine. following the procedure of Example 9. The compound was noted to be 
an off-white solid isolated as its TFA salt C^H^BrN,. MS: 4902/492.2 (MH+); 1 NMR (D«- 
DMSO) 6 1 1.37 (s. 1 H). 8.82 (s, 2H). 8.53 (s. 1 H), 8.49 (s. 1 H). 8.09 (s. 1H). 8.00 (bs, 1H), 
1 5 7.97 (s. 1 H). 7.66 (bs. 1 H). 7.54 (s. 1 H). 7.39 (bs. 1 H). 7.37 (d. J = 8.8 Hz, 1 H). 7.26 (d. J = 
8.3 Hz. 1 H). 6.07 (bs, 1 H). 3.70 (s. 2 H). 3.55(s. 2 H). 3.28(s. 2 H). 2.88 (s. 2 H). 2.70-2.60 
(bs. 2 H) ppm.. 

Example 36 

5-Bromo-^-f2-l3-fluoro-DhenvtV^mvlVN 2 -f34l ? :V6-tetrahvri l Y>^/ridin-4-v<limnrtni 
20. &-vn-pyrimidine-2.4-diainine 




The title compound was isolated in a 4% yield as a white solid according to the 
procedure of Example 9. It was isolated as its free base after purifying over silica gel (93:7:0.7 
CHCi,:CH,OH:NH 4 OH). CaH^BrFNg. MS: 507.0/508.8 (MH+); ,9 F NMR (Dg-OMSO) 5 - 
25 1 14.0 ppm. 'H NMR (Oe-DMSO) 8 10.90 (s. 1 H). 8.92 (s. 1 H), 8.08 (s. 1 H). 7.93 (s. 1 H). 



ewsoocitc. <wo__axx««78SAZjL> 
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7.41 (dd. J = 1.6, 6.7Hz, 1 H), 7.32 (s, 1 H). 727 (s, 1 H), 7.21-7.19 (m, 2 H), 6.99-6.88 (m, 4 
H), 6.08 (8. 1 H), 3.59-3.53 (m, 2 H), 3.31 (8, 2 H), 2.85-2.82 (m, 4 H), 2.32 (s, 2 H) ppm. 

Example 37 

S-Bromo-N 4 -f2-Phenv<^vdODropvfVN 2 -r3-/1 .2.3.6.tetrahvdnH3vridirM-v<V1 H-indol-S- 
5 yt)-pvrimidtne-2,4-diarnine 




The title compound was synthesized in a 13% overall yield in a manner described in 
Example 1. CaHasBrN* 501.0/503.0 (MH+); 'H NMR (OrOMSO) 6 11.28 (s. 1 H), 8.90 (bs, 
2 H), 8.11 (s, 1 H). 7.90 (bs, 1 H), 7.86 (S, 1 H). 7.55 (s. 1 H). 7.43 (d,J = 8.1 Hz, 1 H), 7.21- 
10 7.09 (m. 6 H). 6.08 (s. 1 H). 3.77 (a. 2 H), 3.34 (m. 3 H). 2.73 (s. 2 H). 225 (m. 1 H). 1 .58 (m, 
1 H). 1.20 (m.1H) ppm. 

5-Bromc-N*-t2-pherwt-cvdon^ 
vn-Dvrimidine-2.4-diamlne momo-chiraH 
15 Example 37B 

S-Bromo-N^ta-ohenvl-cvciooroDvlVN 2 -?^! .2.3.6-tetfahvdfo-ovriditv4-v<Wl H-indo<-S- 
yl]-pvrimldine-2,4-diafnine (homo-chiral) 

Example 39 
S-BnxnoV-B-M-chloro^er^^ 
20 5-Yll-pyrimidine-2,4-diynine 




CI 



The title compound was isolated in a 10% overall yield in a manner described by 
Example 9 from 4-cWorophenethyl amine. It was characterized as an off-white solid isolated 
as ItsTFA salt. CaH^BrCINe. MS: 522.9/524.9/527.0 (MH+); 'H NMR (D r DMSO) 6 11.37 (s. 



2004M6786A2J_> 
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1 H). 8.79 (s, 2 H). 8.07 ($, 1 H). 7.93 (s. 1 H>, 7.56 (S. 1 H), 737 (d. J = 8.8 Hz. 1 H), 7.30 (s. 
1 H). 7.13 (bs. 2 H). 6.97 (s. 2 H), 6.06 (s, 1 H), 3.69 (8. 2 H). 3.34 (s, 2 H), 326 (s. 2 H), 2.67 
(m,4H)ppm. 

Example 39, 

5 S-Bromo-N'-P-n 2-3.6-tetrahvdro -Pvridiiv4.vlM H-indol-5-vn-N 4 ^2-thioohen-2-v! ; 

etNVpvmpi<flne-2,4^iamine 




The title compound was isolated in 13% overall yield in a manner described by 
Example 9 from 2-ethyiaminothiophene. K was characterized as an off-white solid isolated as 
10 its TFA salt CjjHnBrNeS. MS: 495.1/497.1 (MH+): 'H NMR (DrOMSO) 5 11.38 (S. 1 H). 
8.86 (s, 2 H). 8.11 (s, 1 H), 8.00 (s. 1 H), 7.57 <s, 1 H). 7.39 (s. 2 H), 7.35 (d, J = 5.3 Hz, 1 H). 
6.94 (m. 1 H). 6.78 (s. 1 H), 6.11 (s, 1 H). 3.75 (s. 2 H). 3.62 (s, 2 H), 3.34 (s. 2 H), 3.09 (s, 2 
H), 2.72(8. 2 H)ppm. 

Example 40 
15 S.Bromc^-K-/2-fluoro-ohend^ 
$-vf1-ovrimidine-2.4-diamine 



XX 




The title compound was made in a 12% yield in a manner described in Example 9. H 
was characterized as an off-white solid isolated as its HCI salt. CaH^BrFNe. MS: 
20 507.0/508.9 (MH+); 'HNMR (Ds-DMSO) 6 11.43 (s. 1 H). 10.37 (s. 1 H), 9.20 (s. 2 H), 8.53 
(bs. 1 H). 8.20 (bs. 1 H). 7.90 (s. 1 H). 7.57 (s. 1 H). 7.41 (s. 1 H). 7.18-7.06 (m. 3 H). 6.89 
(bs. 1 H). 6.06 (8. 1 H). 3.66 (s. 2 H). 3.46 (s. 2 H). 3.23 (s. 2 H), 2.80 (s, 2 H), 2.67 (s. 2 H) 
ppm. 
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Example 41 

«-R^ nJM*.f2.<2^htoro-»tftAnvtVathvlVN 2 . [^^ ? ^6-tetrahvr1ffvovTiclicv4-v<V1H-tnd9<- 

frvfrwii? i ^?-? 4 ^ lam ' ne 



The title compound was made in a 20% yield in a manner described in Example 9. H 
was characterized as an off-white solid and isolated as its HCI salt C^BrCIN,. MS: 
523.1/525.1/527;i (MH+); 'HNMR (D^OMSO) 0 11.45 (s, 1 H). 10.37 (a, 1 H), 9.17 (bs. 2 H), 
8.54 (a. 1 H), 8.28 (s, 1 H). 7.87 (s, 1 H). 7.57 (s, 1 H). 7.42 (d. J = 8.7 Hz, 1 H), 7.33 (d. J = 
7.5 Hz, 1 H), 722-7.17 (m. 2 H). 6.98 (bs. 1 H). 6.06 (s, 1 H). 3.66 (S. 2 H), 3.52 <S,-2 H), 322 
(a. 2 H). 2.90 (s. 2 H). 2.67(8, 2 H) ppm. 



^Brnm,vl^2.rc.methOXV ^ nyl^ 

irvW.R.vn-nvrimiriine-24-diamine 



The title compound was made in a 6% yieW in a manner described in Example 9. It 
was characterized as an off-white solid and isolated as its HCI salt CaHzrBrNeO. MS: 
519.0/520.9 (MH+); 'HNMR (LVDMSO) 6 11.47 (s. 1 H). 10.46 (a, 1 H). 9.28 (bs, 2 H), 8.56 
(8, 1 H), 7.90 (S. 1 H). 7.57 (s. 1 H). 7.41 (d, J = 8.8 Hz, 1 H). 720 (s. 1 H). 7.17 (s. 1 H). 6.85 
(d, J =7.9 Hz, 1 H). 6.65 (bs. 2 H). 6.05 (S. 1 H), 3.76 (s. 3 H). 3.65 (s. 2 H). 3.53 (s. 2 H). 
3.20 (s. 2 H). 2.75 (s. 2 H). 2.67 (s. 2 H) ppm. 




Example 42 
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Examote43 

<( ?. ^7nH.31dtoxd-5-vt ^ 
indo>-5-v>lK)vrimi dinfl.2.4.dlamine 

N^ Br 





5 The title compound was made in a 4% yield In a manner described in Example 9. It 

was characterized as an off-white solid isolated as its HCI salt. C^HaBrNeOj. MS: 
533.6/535.6 (MH+); 'HNMR (De-DMSO) 6 11.47 (s, 1 H). 10.43 (s. 1 H). 9.29 (bs. 2 H), 8.53 
(s. 1 H). 8.34 (s, 1 H). 7.88 (s. 1 H), 7.67 (s. 1 H). 7.42 (s. 1 H). 7.22 (s, 1 H). 6.60 (m, 2 H). 
6.05 (s. 1 H). 3.63 (s. 2 H). 3.52 (s. 2 H). 3.45 (s. 2 H). 2.69 (m. 4 H) ppm. 
10 Example 44 

S-B^o^S-ohenvl-DrdDvii^^ 
pvrimidine-2.4-diamine 

A. f&-Bromo-2^lorc>^vrimidirHi-viV(5-ohBnvi-DfODV<V-amine 




15 The title compound was made in a manner similar to Example 1A except performing 

the reaction at ambient temperature. It was isolated as a yellow oil which solidified upon 
standing in a 84% yield. MS: 324/326/328 (MH+): 'H NMR (CDCI,) 0 8.30 (s. 1 H), 7.37-7.23 
(m. 5 H). 5.52 (s. 1 H), 3.57 (It. J = 7.5. 7.3 Hz, 2 H). 2.77 (t. J = 7.5 Hz. 2 H). 2.04 (t, J = 7.3 
Hz, 2 H) ppm. 
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JU 





10 



The me compound was isolated as its TFA salt faii^u*,,, — 
10anddeprotec«ng according Exampla^ina^^ °' 

Example 4ft 
*■ .5-Nitro-1 ,3-dihvdrtt.inri ft i.9^ r 




•*W 10.0 mL of „ 94.5-5-0 5 CHC1 CH "**" " *" 0 «• 

give a white solid which was further ^i.JT CHCI,:CH,OH:NH 4 OH) to 
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^* V I \f~ LJl Ul I II M1«I11 KHIDTrVt dnm^ — _ ... 




XX 



"WW *«% onto *, « Th?!^ ™ 8 " M * m ***"«' 

Example Aft 

3 ^ { _ ^ 




C„H«BrCINsO. 



BNSI »Qtt <WO 20040S6788AiU_» 



WO 2004/056786 

PCI7IB2003/006055 

-7S- 



L3h 




C^ )B BrNsO 



^Bfon W HK 1 .ph«>nvt.ethvt a minn| . Pr , n | 




o-irxlol-2-ofw 



CaoH, 8 BiW 5 0. 



10 



Example 4Q 
3o)-pvrinr>idb 




C^HjoBrNsO. 
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Example S Q 



5^lbPvrimidin^?4^i am ^ D 




5 



10 



""as characterized as an off-whits solid isolated as ft TFA satt C ^aT l 



Example Si 




line 



20 2H).2.53(s.2H)pp m . 0 KZ - 1 H >- 4 5 5 (s. 2 H). 3.41 (s, 2 H). 3.05 (s. 
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. Examola S9 




The m compound was synthesized in a 4% overal, yield m a manner simHar to 
Example 9 us,ng awWichtoropyrimWine and N-methyt benzyl amine. ,t was characterized as 
anoff^hHesoMteolatedasitsneebase. C^N, MS: 41lj 2 (MH + )-HNMR( D|r OMSO) 
10.85(s. 1 H,e.23 ( s. 1 H>.7.88 ( d., = 5.6H, i H) . 7.35-7,5 (m. 9 H, 6.07 S ^ 
<^=^^1«).4.78(s. 2 H,.3.3 2 (s.2H,3,3 ( , 2 H,. 2 . 9 3 (ni , 2 H 2.47 s 3H ppm 



Example §3 

rte-2.4-diflm[r.o 



DVrimidln^?^^^ 




The title compound was made in a 1% yieid in a manner described in Example 9 It 
was characterized as a white sofid isolated as its free base after purifying the TFA salt over 

H ™ T * 1 * (U * 75 1 * 744 1 H >" 7 -33-7,5(m.5H,,^4 s, 
H), 3.11-3.06 (m, 2 H), 3.00 (s, 3 H), 2.97 (s, 2 H) ppm. 
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Exampte.54 



£fc£ 

fadol>5-vn-aminA 




The titte compound was synthesized in a 9% overall yield in a manner described by 
Example 9 using 2-oheny.morpho.ine and 2,4^ichloropynmidine. It was characterized as an 
off-white solid isolated as its TFA salt. C^H^O. MS: 453.3 (MH+); >H NMR 

Example 55 

10 ^-^-PY^in-^vivh^ q n z^sm^tmrn 1 m \m § >n 

10 Pvnmidin e -2A-rii am in B ^ 





15 diamlni 



Exajnpje_§6 




WO 2004/056786 _ 

PCT/IB2003/006055 

-79- 

5 00 g M^itro-1H^ck^3-y.Rw^2H^yr Wi ne.1^xy,ic acid tert-butyl ester (14 6 
mmo.) was taken into 40.0 mL THF and 160 mL ethyl acetate 2/ 1.00 mL (5.74 mmo.) 
di«opropylethytemine. 1.56 g (1.46 mmo.) Pd/C was added. The reaction was shaken on a 
parr shaker under 3 atmH 2 for 90 m^otes. The reaction vessel was removed from pressure 
5 It was fttered through a bed of diatornaceous earth and was washed thoroughly with ethyf 
acetate. The dear, colorless filiate was evaporated under reduced pressure to give an 
impure white solid. The whftesCid was taken into a minimum amount of dirt.oromethane and 
T"*- Fmrati0n 8ff0fded "» Wtte "V™* 84% yield as a white solid. 

10 Mz. 1 H), 6.87 (d, J = Z1 Hz, 1 H), 6.66 (s. 1 H), 6.42 (dd. J = Z1 Hz. 8.3 Hz. 1 H) 4 38 (s 2 
H). 4*> (m. 2 H). 2.75 (m, 2 H), 2.47 (m. 2 H), 1.86 (m. 2 H). 1.46 (m. 2 H) ppm. ' ' 

pyrfmkline-?.4-dlamjnft 

The title compound was made in a manner similar to Example ID and deprotected 
5 accc^g to the procedure of Example 1E in a 38% yield. The compound was characterized 
as an off-white solid and isolated as its HCI salt 




20 



C^H^. MS: <92.1/494.0(MH + );'HNMR(D 6 ^MSO) 0 11.1 Ms . 1H ),1057(s 1 H) 
0.16(,1H,.9.08 ( s.1H,.8.6 9(s .1H). 8.61 (s. 1 H), 8.32 (bs. 1 H). 8.17 (bs 1 H). 7 7 i s 2 

H)' 1 88 (s 2 H^"* 2 " ^ ^ ^ ^ ^' ^ ^ ^ ^ ^ ^ ^ M). 2.02 (s,' 2 

n J> 1 •«» vs, * n) PPm. 



Example 5Z 



25 



30 



5^romo^ 2 -(1-ft>ethnne.i,ifhn^A/i ? ^ -^^ ^^^ ^ « u 

f2^vridin.2.^ hvlW W rimlrti n a .o tLCU 

* ^l^hane^onYl-S-nH^ 
carboxvltc add tert-h ity t gstex 

2.00 g (5.82 mmol) 4K5-Nitro-1HHndol^^ acid 
tert-butyl ester was suspended in 15.0 mL to .uene and 15.0 mL 15% sodium hydroxide 
solution and cooled to 0' C. To this was added 349 mg (0.874 mmo.) ^N(HSO jtetra*. 
outy. hydrogensulfate. 676 OL (8.74 mmol, methanesulfonyi chloride was slowly dropped in 
There was noted an immediate dissolution of the solids and a color change to red Allowed 
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the reaction to stowfy warm to ambient temperature over sixteen hours. Reaction was 
regularly monitored and aliquots of 676 0L (8.74 mmoi) methanesulfcnyl chloride were added 
untii complete disappearance of starting material by TLC. Ethyl acetate was added and the 

5 ^l W Tl SeParated " AqUe ° US fl "* 8 ^ *" <"* ^ over silica 

r ^f* ac8tete 10 hexan€8) to 8ive 818 Utfe compound " a 76 * a * ' y*«°* 

solid. H NMR (Dg-OMSO) 6 8.69 (d, , . 23 Hr. 1 H)/8.25 (dd. ./ = 9.1,23 * 1 H), 8.05 (d 
J - 9.1 Hz, 1 H), 7.84 (s. 1 H). 6.34 (s. 1 H), 4.06 (s. 2 H), 3.56 (s. 3 H), 3.55-3.53 (m 2 H)' 
2.51 (s,2H), 1.41 (s.9H)ppm. ^ H)l 

B ' +(^fro-l-meftane^ 
10 carboxviic acki tart-buM e* t»r 

^^nanesulfonyk^^ 
tert-butyf ester was reduced in a manner described in Example 1C in a 89% yieid as an 
orange (bam. «H NMR flVOMSO) o 7.48 (d. J = 9.0 Hz. 1 H), 7.33 (s. 1 H,. 7.05 (s. 1 H, 
6.66 (d. J = 9.0 Hz. 1 H). 6.16 (s. 1 H). 4.98 (s, 2 H), 4.02-3.96 (m, 2 H). 3.53* 50 (m 2 h)' 
15 3.23 (s, 3 H), 2.47-2.44 (m, 2 H), 1.40 (s, 9 H) ppm. * 

^romo^.fi.m ft thane ?uH 6nv^1 ,? 3 fi-tetrahvd^H^ y^ ^ c 
ylh^-pvrid.n-y-^Wnvrimi^ 




The trtie compound was made in a manner 30% yield m a manner described in 
20 Exampie ID and 1E. it was characterized as an off-white soiid and isolated as its HCI salt 
CaHaBnW. MS : 568.0/569.9 (MH+); 'H NMR (Dg-DMSO) 6 -10.67 (bs 1 H) 952(s 2 
H), 6.64 <d, J * 5.4 Hz. 1 H), 8.44 (s. 1 H), 8.27 <s. 1 H), 8.18 (s. 2 H), 7.86 (d, J 1 9.0 Hz. 1 

(s.4H),2.73(s,2H)ppm. h 
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g-firpipo-N a -fi.methan^ulfonv<.3.(1.2 a.e^atr^r^p ydH ^w^^^ .^. 
Dvridln.2.yl. ffV rimid>nB.?.d^teimi pi , 




5 £^H22BrN 7 02S. 

Example 59 

pyrimidin*.?^^ 

10 5-vlT-amine 

The title compound was made in a quantitative yield following the procedure of 
Example 1A. It was characterized as an oily, yellow solid without purification. C 17 H 1s BrCIN 5 
MS: M3.1/505.1( M H*) : 'HNMR(Cr^D)58.23(s.1H).8.14(s.1H).7.35(d.J = ft5Mr i 
H). 7.30 (s. 1 H). 7.22 (d. J = 8.5 Hz. 1 H). 6.14 (s, 1 H). 4.10 (s. 2 H). 3.64 (s. 2 H), 2 56 (s 2 
15 H).1.48(s.9H)ppm. 

ind9h5-vn-pvrimidin e -?>i^i a mino 




The title compound was made in a 2% yield via the manner described in Example ID 
20 and 1E. It was characterized as an off white solid isolated as its free base after purifying the 
HC. salt over silica (93:7:0.7 CHCI s :CH 5 OH:NH 4 OH). C*H„BrN, HPLC ret. time: 3.93 min 
MS: 490.0/492.1 (MH+); «H NMR (C0,OD) 6 8.31 (s. 1 H). 7.94 (bs, 1 H), 7.87 (s, 1 H) 7 37- 
7.32 (m. 4 H). 7.26 (dt. J = 9.0, Z0 Hz, 1 H), 7.12 (s, 1 H), 6.16 (s, 1 H), 3.67 (s. 2 H), 3.43 (s 
2 H). 3.25-3.24 (m, 2 H). 2.84 (s. 2 H). 2.67 (s. 2 H) P pm. 



BNSOOaD: <VW___20040567WA3J_> 



WO 2004/056786 



PCT/TB2003/OO6O55 



-82- 



Examnla 60 

H4-f2-PyridM.2^^^ 
ytaminol- P vrimidln-S.vl>.aqYi fc acid ethvl ^tor 



5 CaHjiNrQz. 

■(5-Bromc 




.Egarnp|e60A 



Example 61 

S-vfhivrimidir^?^^^ 



15 



(C 12 t< ] aBr£l 2 f^) 



CI A N A NH 




Using method B. the title compound was isolated In a 79% yield (1.37 g, 3.95 mmol) 
as a white sold. GC/MS: ret time = 5.30. mfe 345/347/349; 'H NMR (oVOMSO) 8 8 20 (s 
1H), 7.75 (t. 1H). 7.29-7.12 (m. 4H), 3.56 (q. 2H). 2.84 (t. 2H)ppm. 



BNSOOCtD: <WO__20O«O567WA2._L> 



WO 2004/056786 



PCT/IB2003/006055 



-83- 



B. 5-f5-Brom<vA^>.(.-t r rhi». 



N^V Br 
HN N NH 





5 (mh+) ^ rr^r ^^^^^^ 459.9/481.2 

HW 30 ^r ' 1 ° 19(8, ,H) ' 902(8 ' 1H) - 828 (8 ' 1H >' 793 ^ 7.41 (dd , 

Example gg 

N ^Y Br 




^J* - S to method b and isoteted in a 79% **, 

is ^!LL ' } M * Whte ^ ret time = 5.30. nVz 
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B ' 4-(MS^rpmQ^.f2^^ 
jf^3-yl)-3,6^ihvdfo-2H-PVridin e .iKafto w< fc a»H tert^rty i gig 




The title compound was prepared according to method E <C^«BrCIN.CM- MS- 
623.1/625.1 (MH+); <H NMR (d^DMSO) ft 10.99 (s, 1H), 8.92 (s. 1H), 8.12 (s 1H) 7 94 (s 
1H>. 7.40-7.33 <m. 2H). 7.24-7.16 (m, 4H>. 7.02-7.00 (m, H). 6.92 (t, 1H>. 6.02 (a. 1 H), 3.94 <s.' 
2H). 3.56 (q, 2H). 3.46 (m. 2H), 3.28 (s. 1H). 2.81 (t 2H). 1.38 (3. 9H) ppm. 

1H-lf^do^5-v^-nvrimidin ft ■2 l ^l a m■■ ^ > fQ^j^^ 

Br 



HN^rA NH 




OX 



CI 



10 ^NH 

The title compound was prepared according to method G and isolated as the TFA salt 

T,T*T Z 5 *-** 5 '^ ,HNMR ^)*«.16(s,1H).9.67 ( e.2H),8.90 
SJH). 8.75 (s, 2H). 8.34 (s. 1H), 8.19*13 (m. 2H), 8.03-7.94 <m. 3H). 7.72 (s. 1H). 6.87 (s 
1H), 4.51 (8. 2H). 4.32 (s. 2H), 4.07 (s. 2H). 3.59 (s. 2H), 3.47 (s. 2H) ppm. 
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Examote sa 

M5*romQ^-B^4MTiethoxv.nhftnvl^^ 
indol-2^na 




5Me 

The title compound was prepared according to method b and isolated as a light 

yellow, viscous oU in an 80% yield (C^aBrCIN^). GC/MS: ret. time = 5.45 MS- 

342.1/344.1/364.1 (MH+). «H NMR (oVDMSO) 6: 8.18 (8, 1H). 7.70 (t, 1H). 7.09 (d. 2H). 6 81 

(d. 2H), 3.67 (s. 3H). 3.50 (q. 2HX 2.75 (t. 2H) ppm. 

10 B - ^^WO^|2-(4-methp)rv^hftr»d 

dirivdro^ndnl-9-^no ((^u.^m.^ 



O 




Br 



NH L I 




OMe 

The title compound was prepared according to method E and isolated as a pink solid 
in a 40% yield. MS: 454.1/456.0 (MH*). 'H NMR (dg-DMSO) 6: 10.22 (s, 1H), 9.01 (s 1H) 
15 7.93 (S, 1H). 7.51 (s. 1H), 7.44 (d, 1H), 7.07 (d. 2H). 6.95 (t, 1H), 6.81 (d. 2H). 6.65 (d. 2H)' 
3.69 (s. 3H). 3.52 (q. 2H), 3.30 (s. 2H), 2.74 (t, 2H) ppm. 
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-BromD-M 4 -f7. 
tntfol-S-yt}.pyri m irtino- 2,4.di am i ng 



15 




10 



OMe 



The titte compound was isolated 3S a light yellow, viscous oil in an 80% yteid. GC/MS- 
ret. hme = 5. 45min . MS: 342.1/344.1/364.1 (MH+). 1 H NMR (d«-OMSO) 6: 8 18^ 1HW70 
aiH,.7.09 W .2H, 6.81 ,d.2H>. 3.67 (s. 3H), 3.50 ( q , 2H). 2.75 ft 2H) pp m ' 
8 ^^mo^-^^Bthoxy-ffhRnvl^thv,,^^, 9 , ^ 1 

!Lgynmidine-2.4-diaminn rc»H~RrN-n\ "~~ 



HN^N^NH 




OMe 

The Me compound was isoiated as a ten solid in the TFA sa« form in a 6.6% yieid 
Z r, TT 3 <MH+) - <H MMS0) * 1136 * »* * »• * 8.07 (s x 
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Egarnpte 65 

^5-Bromo^2-{3^ethoxv-phen^Vethvteminn 1 .p VT im^in-2-vl am inn } .i 
indol-2-one 

I£faH|^BfClNj O) 

N^y Br 




The title intermediate compound was isolated as a colorless oil in an 84% yield 
GC/MS: ret time = 5.39 min, m/z = 341/343/345. >H NMR (oVDMSO) 6: 8.19 (s. 1H) 7 72 ft 
1H). 7.16 ft 1H), 6.7M.72 (m, 3H), 3.70 (s. 3H). 3.55 (q, 2H). 2.79 (t. 2H) ppm. 
10 8 ^-^^fH^ethox^phftr^^ 

dihydro-indol-?~one (C^BrNgOa 





The title compound was isolated as a light pink solid in a 67% yield. MS- 454 1/456 1 
(MH+). « H NMR (<V OMSO) 6: 10.17 (s. 1H). 9.01 (s, 1H), 7.93 (s, 1H). 7.54 ft, 1H). 7 41 
(1H). 7.17 (t. 1H). 6.95 ft IHj. 6.76^.72 (m. 3H). 6.64 «f. 1 H), 3.68 ft, 3H). 3.56 <q. 2H). 3 31 
(s.2H).2.80ft2H)ppm. 
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Exampfe 6fi 

S-Bromo-^^mgthoxY-phenvt^thylVN^tza.S-tmmh^av^in^y.H. 
indol-S-vn-D vrimidina.24v<ianriin«. 

A - (^^rqr 1 ^2^(oro^Yr>midin^v1W?-/3^Pthoxv-^Pn Y |^thv41^m^ 
5 ICjaHjjgfQNjO) 

CI^N^NH 




*OMe 

The title intermediate compound was isolated as a colorless oil in an 84% yield. 

GC/MS: ret time = 5.39 mln. mfe = 341/343/345. 'H NMR (oVDMSO) 6: 8.19 (s. 1H). 7.72 (t. 

1H), 7.16 (t. 1H). 6.76*72 (m. 3H). 3.70 (s. 3H). 3.55 (q. 2H). 2.79 (t. 2H) ppm. 

10 a ^^^^memo^henvlVethvn.N'.ra./f ? * ^ tetiahwdr^wr*^ 

ylHH-itKtol-S-vfl-Dvrimi^ 




The hOe compound was isolated as a tan solid in the TFA salt form in a 16% yield 
MS: 519.2/521.1 (MH+). 1 H NMR (OVDMSO) 5: 11.45 (s, 1H). 8.82 (s, 2H), 8.08 (s, 1H) 800 
15 (s. 1H). 7.56 (s. 1H), 7.38 (s. 2H). 7.10 (t. 1H). 6.77-6.63 (m. 3H). 6.10 (s. 1H). 3.72-3 28 (m 
10H). 2.82-2.80 (m, 2H). 2.70 (s. 2H) ppm: 

Example fi7 
H5-Bromc^?HvtoM-emvtamirM^^ 
*• (S^rorno-2^loro-pyrimid8iv4-vlW2^tel^^ 
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The title intermediate was isolated as a white solid in a 79% yield MS- 
324.2/326.0/328.1 (MH-). «H NMR (de-DMSO) 6: 8.25 (s. 1H>. 7.91 (t 1H). 7.18-7.10 (m 4H) 
3.56-3.51 (m. 2H). 2.88-2.82 (m, 2H), 2.37 (s. 1H) ppm. 

QDSJQijHzmsSL 




Br 




0' ^ 

The title compound was isolated as a grey solid in a 28% yield. MS- 4381/4400 
(MH+). 'H NMR (drOMSO) 6: 10.20 (s. 1H). 9.03 <s, 1H). 7.97 (s. 1H), 7.55 (s. 1H) 7 46 (dd 
1H). 7.13-7.04 (m. 5H). 6.67 (d. 1H). 3.59-3.54 (m. 2H). 3.33 <s. 2H>. 2.84 (t, 2H). 2.26 (s. 3H).' 

Example §8 

5-promo-N 2 -PH1 g 3 Metrarn^r(H)w.rtin^viviHj n ^ . ^ V iv N v^ ! ^ ft ^ v 
pwimidiiM*.?^^ 




The title intermediate was isolated as a white solid in a 79% yield MS 
3242/326.0/328.1 (MH-). ' H NMR (de-DMSO, 6: 8.25 (3. 1H). 7.91 (t. 1H). 7.18-7.10 (m 4H) 
3.56-3.51 (m. 2H), 2.88-2.82 (m. 2H), 2.37 (s. 1H) ppm. 
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B - 5-Bromo^-p-f1 1 2,3 l 6^etra^ro. m ^ir>^vt>.lH.,nri o t -S-vfKM < ^ 
ethyl)^vrimid;ne-2.4-diamine /C^Rrf^), 

HN N NH 




-NH 

The title compound was isolated in the TFA saH form as a light yellow solid in a 21% 
5 yield. HPLC ret time = 5.53 mm. MS: 502.9/505.1 (MH+). 'h NMR (oVDMSO) 6: 11.36 (a 
1H). 8.82 (s. 2H), 8.10 (s. 1H), 7.98 <s, 1H), 7.57 <d, 1H), 7.40-7.32 <m. 2H). 7.08 (m. 2H)' 
6.95 (m. 2H). 6-09 (s, 1H). 3.7CW.27 (m. 7H). 2.79-2.70 (m. 4H). 2.16 (s. 3H) ppm. 

Example 69 

^Promo-4-{2-m-tolv<-ethv1amlnoVovrifnirfin.2-v<aminrtl-i 3-dihvdre-^ .?.^ 




The title intermediate was isolated as a white solid in a 77% yield MS- 
326.1/328.1/330.1 (MH+). «H NMR (oVDMSO) 6. 8.25 (S. 1H), 7.79 ft 1H). 7.19 ft 1H) 7 05- 
7.00 (m. 3H), 3.61-3.54 (m, 2H), 2.82 (t, 2H). 2.29 <s. 3H) ppm. 
15 8 ^5-Bromo^(2^pry>«^ 

pne^HaBrNjQ). 




-NH 




The title compound was isolated as a light pink solid in a 41% yield. MS- 438 1/440 0 
(MH+). 'H NMR (d,-DMSO) 6: 10.24 (s. 1H). 9.06 (s. 1H). 7.97 (s, 1H>. 7.56 (s, 1H). 7.50 (d. 
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1H), 720-7.1 5 (m. 1H). 7.04-6.98 <m. 3H). 6 69 (d. 1H). 3.58 (q, 2H), 3.33 (s. 2H). 2 82 (t 2H) 
227(s.3H)ppm. 

Example 70 

5-Promo-N 2 -p-{1 , 2,3 frtetmhydro-nvrirtin^viwi H-inrtni. ff - Y n.N 4 .^^ »| Vf o ttlY)V 
5 PvrimtdinB.2^^ r pi ni » 

A * (5^irw>-2-^CoKHaYrimM 

x X 




The me intermediate was isolated as a white solid in a 77% yieW MS- 
326.1/328.1/330.1 (MH+). <H NMR (dr DMSO) 6: 8.25 (s. 1H). 7.79 (t. 1H). 7.19 (t, 1H) 7 05- 
10 7.00 (m.3H). 3.61-3.54 (m,2H). 2.82 (t.2H). 229 (s.3H)ppm. 

B \ S-BrQ m p-N 2 -f3-f1 2 . 3.6-tetrahvrtm-nvridirK4.vtui H-in ^ s-^.f^ oy- 
ethy1H)vrimidinft-2 4-riipm;n 0 (ry^n^ 




The title compound was isolated as a light yellow solid In a 21% yield. HPLC rel. time 
15 = 5.61 min. MS: 503.2/5052 (MH+). «H NMR CVDMSO) 6: 11.36 (s. 1H). 6.83 (s 2H) 8 10 
(s. 1H). 7.99 (s. 1H). 7.56 (s. 1H). 7.39 <s. 2H). 7.10-6.83 (m. 4H). 6.09 (s. 1H). 3.72 (s 2H) 
3.53 (s. 2H). 327 (s, 3H). 2.79-2.69 (m. 4H). 2.19 (s. 3H) ppm. 
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Example71 

&5-E^<H-(2-p-tolyl^h^ 

X ^ B ^^"'orp-PVrimidin^^^ 



The title intermediate was isolated as a white solid in a 73% yield MS 
326.1/328.07330.0 (MH+). 'H NMR (oVDMSO) 6: 8.23 (a. 1H). 7.76 (t, 1H). 7.10 (a. 4H) 3 56 
(q, 2H), 2.82 (t. 2H). 2.27 (s. 3H) ppm. 

onei^HaBrNsOI 



compound was isolated as a brown solid in a 14% yield. MS: 438.1/440.0/ 



(MH+). «H NMR (oVDMSO) 6: 10.22 (s. 1H), 9.05 (s. 1H). 7.97 (s. 1H). 7.55 (s. 1H), 7. 





Br 



10 




0NS0OCI0: <WO 200<OSG7B«Aaj_> 



WO 2004/056786 , 

PCT/IB2003/006055 



-93- 



E*ampte72 

Dvrimidine-2.4^iamine 




5 

The title intermediate was isolated as a white solid in a 73% yield. MS 
326.1/328.0/330.0 (MH+). 'H NMR (da-DMSO) 6: 8.23 (s. 1H), 7.76 (t, 1H). 7.10 (s. 4H). 3 56 
(q. 2H). 2.82 (t, 2H). 2.27 (s. 3H) ppm. 

B - 5-promo^-r3^1.2.3,64etrahvriro- D vridin4. v ivif H H nd Q ^ 
10 ethvl>-ovrimidine-2,4-dlaminft (r^H^o.-^ 




The title compound was isolated as a yellow solid in the TFA salt form in a 13% yield 
MS: 503.1/504.1 (MH+). 'H NMR (oVDMSO) 5: 11.34 (s. 1H). 8.77 (s. 2H). 8.05 (s. 1H). 7.95 
(s. 1H). 7.54 (s. 1H). 7.35 (s. 2H), 6.94^.87 (m. 4H). 6.06 (s, 1H). 3.68 (s, 4H). 3.46 (m 2H) 
15 3.24 (s,2H). 2.66 (s.3H), 2.21 (s.3H) ppm. 



<WO J0O4OM7S6A2_l > 



WO 2004/056786 

PCT/IB2003/006055 

-94- 



Examole 73 
gcetjc acid tert-buM ester fC^RrM^ 




5 O' 

The title intermediate was isolated as a light yellow solid in a 3.5% yield MS 
434.1/436.1 (MH+). «H NMR (da-DMSO) 8: 10.18 (s. 1H). 9.05 (s, 1H), 7.98 (s. 1H). 7.43-7 42 
(m. 2H). 7.18 (t. 1H), 6.65 (d. 1H), 3.95 (d. 2H). 3.39 (s. 2H). 1.29 (s. 9H) ppm. 

8 f^9mc-2-(2^xo-2.3^ihvdro.1H^ 
10 aceticacjdJC^jjirf^ 



o 




The title compound was isolated as a brown solid. No yield determined. MS: 
377.9/380.2 (MH+). ' H NMR (d^OMSO) 6: 10.21 (s. 1H). 9.10 (s. 1H). 8.02 <s, 1H). 7.59 (s 
1H), 7.38 (dd. 1H). 7.19 (t. 1H). 6.69 (d. 1H). 3.99 (d. 2H), 3.42 (s, 2H) ppm 



<W0 Z004OS6788A2J_> 



WO 2004/056786 



PCT/1B2003/006055 



-95- 



Example 74 

dlhvdrp-tndnl-? wm ? 

, _ u * feB"""**^^ 

» lS>aHiftBrCIF 3 (M a ) r 



15 




F 

F > 

The title jntennediate was isolated as a white solid in an 84% yield. GC/MS: ret time = 

I™ E r fe > l 379/381/383 - ,H NMR «««« * "B (s. 1H>, 7.80 (t, 1H). 7.65-7.52 (m. 
4H), 3.65 (q. 2H). 2.98 (t. 2H) ppm. 

1,3-dihydro-mdol-^-onft f^aHttgrEaMgO^ 




The title compound was isolated as a pink solid m a 37% yield. MS: 4922/493 5 
NMR ^ DMSO > * 1 ° « 1H). 9.00 (s, 1H), 7.93 (s. 1H), 7.54-747 (m 5H> 
7.39(dd,1H,,6.96(t.1H).6.63(d.1H).3.60( q ,2H).3.35< 8 ,2H,,2.95(t.2H,ppm ' 



BNSDOC1D: <WO__20O4O557WA2X> 



* 



WO 2004/056786 



PCT/1B2003/006055 



"96** 



one. 



Exampla 75 

^r4-(2-Blphenyl-4-Yi.eW^ 



5 ISttbifiBrONjL 




The title intermediate was isolated as a white solid In a 74% yield. GC/MS: ret. time = 

6.94; mlz= 387/389/391. *H NMR (oVOMSO) 5: 8.24 (s. 1H), 7.83 ft 1H). 7.65-7.58 (m 4H) 

7.45 (t, 2H). 7.33 (m. 3H), 3.62 (q. 2H). 2.90 ft 2H) ppm. 

10 B - W2-BiphenyfuHte^ 

indot-2-cne rC^Rri^n) 




15 



The title compound was isolated as a gray solid in an 11% yield. MS: 500 1/502 3 
(MH+). 1 H NMR (de-DMSO) 6: 10.25 (s. 1H), 9.07 (s. 1H). 7.99 (s. 1H). 7.68-7.29 (m. 11H) 
7 07 ft 1H), 6.72 (d. 1H). 3.64 (q. 2H). 3.39 (s. 2H). 2.91 ft 2H) ppm. 



WSOOOD: <WO___a»40»7»»«.l_> 



WO2004/0S6786 



PCT/IB2003/D06055 



-97- 



15-Brc 
Z^ngJCjgHjjBrFNjQi, 



^■3-dihvdro-indd. 




The title compound was isolated 



- 88 a Pink solid in a 52% yield. MS- 4422/444 1 
HX 7.38-7.30 (m. 1H). 7.06-7.00 (m. 4H), 6.69 (d. 1H). 3.62 (a. 2H). 3.37 (s. 2H>. 2.91 (t. 2H) 



10 



ppm. 



2-one 



Examnle 77 



frBromo-2-chloro^ 




15 



The title intermediate was iso.ated as a white solid in an 87% yield. GC/MS: ret Time 

TrTlT^r- ,HNMR(d ^ &819 ^-W«0(UH,.,39-,35M 
1H). 7 27-7.18 (m.3H). 3.59 (q.2H). 2.96 (t.2H) ppm. 



BNSOoaa<wo aowossTsauu, 



WO 2004/056786 



PCT/IB200J/006055 



-98- 




The title compound was isolated as pink solid In a 47% yield. MS: 458.1/460.0/462.1 
5 (MH+). «H NMR (d^DMSO) 6: 10.17 (s. 1H). 8.99 (8. 1H). 7.93 ( 8 , 1H). 7.51 <s, 1H). 7.43- 
7.40 (m, 2H), 7.40-720 (m. 3H). 7.01 (t, 1H), 6.63 (d. 1H). 3.60 (q, 2H). 3.30 (s. 2H). 2.97 (t. 
2H)ppm. 



L78 

W5-Bromo^f?.f2-memoxv^hen^ 
10 indd-2-one 

A - (5-Bromo-2^lofo^^imid^^- Y <U24?-mftthn«Y-pKftnviV«th Y q. a min a 
(CaH^BrClNpi 




The title intermediate was isolated as a white solid in a 77% yield. GC/MS: ret Time 
15 = 556 min; ro/r 341/343/345. 'H NMR (cWJMSO) 5: 8.17 (s, 1H). 7.63 (t, 1H). 7 17-7 13 (m 
1H), 7.07 (dd. 1H), 6.93-6.90 (m. 1H), 6.836.79 (m, 1H). 3.75 (s. 3H). 3.53 (q, 2H). 2.81 ft.' 
2H) ppm. 



BNSO0CI0: <WO__»040»7M«_I_> 



WO 2004/05*786 „. 

PCT/IB2OO3/OO6055 



dihvdro-indol-? .one /C a H g BrN.O,V 




5 



The title compound was isolated as a light pink solid in a 44% yield. MS: 454.1/456 0 (MH+) 
'H NMR (darOMSO) 6: 10.16 (s. 1H), 8.99 (s. 1H). 7.92 (s. 1H). 7.53 (s. 1H). 7.43 (dd. 1H). 
7.20-7.15 {m, 1H). 7.09-7.07 (m, 1H). 6.94-6.92 (m. 1H), 6.87-6.81 (m. 2H). 6.62 (d, 1H) 3 73 
(s. 3H), 3.54 (q,2H), 2.83 0.2H) ppm. 

Example 79 
MS^rom^-f2^4-fluoro-phenvl>^^ 
10 2-onefp w H 1T BrFN a pt 




The title compound was isolated as a pink solid in a 44% yield. MS: 4421/444 0 
(MH*). «H NMR (ds-DMSO) 6: ,10.22 (s, 1H), 9.04 (s. 1H). 7.98 <s. 1H). 7.55 (s. 1H). 749- 
7.46 (m. 1H). 7.26-7.21 (m. 2H). 7.14-7.08 (m. 2H). 7.00 (t. 1H). 6.69 (d. 1H). 3.59 (q. 2H) 
15 3.37 (s.2H). 2.86 <t.2H) ppm. 

Exampte 80 

5j5-Bromo^-R-(4sflloro-ph 
2-one ~— ~~ 

A (S-Brom^^loro-pv^midin^V-rP-^^hlnr^phenvl^thNHl-amir^ 
20 iC 13 H ]fi B£^l - - ~ 



BNSOOCIO: <WO__200*0567WAS_L> 



WO 2004/056786 FCMK^WWW 



-100- 



The title intermediate was isolated as a white solid in an 86% yield. GC/MS: ret time 
= 5.36 min; m/fc 3457347/349. 'H NMR (de-DMSO) 8: 8.25 (s, 1H). 7.80-7.76 (t 1H). 7.38- 
7.33 (m. 2H). 7.26-7.23 (m. 2H). 3.59 (q. 2H). 2.87 (t 2H) ppm. 

5 dihydrD-indol-2-one fC^H^BrClNjQ) 



Br 




The title compound was isolated as a pink solid in a 39% yield. MS: 
458.1/460.0/462.1 (MH+). «H NMR (de-DMSO) 8: 10.19 (s. 1H), 9.00 (s. 1H), 7.93 (s. 1H). 
7.50 (6. 1H), 7.46 (dd. 1H), 7.31-759 (m, 2H), 7.19-7.17 (m, 2H), 6.96 (t. 1H). 6.65 (d 1H) 
10 3.54 (q,2H), 3.34 (s.2H). 2.82 (t, 2H) ppm. 

Example 81 
5-ffrftqmo-4-f2-(2-flqpfo-phen^ 

2-one 

K ^ f ^P-2^K>rQ-lMmM^ 
15 {C„H„,BrCIFN.t 




The title intermediate was Isolated as a white solid in an 84% yield. GC/MS: ret time 
= 4.67 min; m/fc 329/331/333. 'H NMR (de-DMSO) 6: 8.23 (s. 1H), 7.83 (t 1H). 7.30-7 23 (m 
2H). 7.18-7.10 (m. 2H). 3.62 (q, 2H). 2.92 (t. 2H) ppm. 



BNSOOCiD: <WO 2004056788A2_L> 



WO 2004/056786 ^ „ 

PCT/IB2003/006055 

-101- 



10 



dinvdro-indbl-:^ ^m^rtcm.^ 





The title compound was isolated as a pink solid In a 19% yield. MS- 4420/4440 
(MH+). ; H NMR (d^DMSO) 6: 10.17 (s. 1H). 9.00 (s. lift 7.93 (s. 1H). 7.52 (s. 1H). 7.42 (dd 

11 1^!* 20 ^ 2H> ' 7 13 " ? 06 7 * 1H) - 6 64 (d - 1H >- 3 58 2H >- (S. 2H,.' 

Z.oo (t, 2H) ppm. 

Example B2 



The title intermediate was isolated as a light yellow oil in a 77% yield. GC/MS- ret 

^m1^ i*"*** 234 (MH - B ° C) ' 221 < M ^ 8u W« 1 77 (MH-BOC-t-Bu), 

132 (MH-BOC2), 116 (bp). , HNMR(d 8 -DMSO)5.7.44-7.41 ( m.2H,.7.36-7.31(m.2H, > 728- 
15 7.23 (m. 1H). 6 50 (d. 1H). 6.25 (dt, 1H). 4.26 (d, 2H), 1.48 (s. 18H). 




20 



The title intermediate in the crude form as a TFA salt was produced. GC/MS- ret 
«me = 1.54 min; mte 133. 'H NMR (de-DMSO) 6: 7.98 (bs. 2H). 7.42-7.25 (m. 5H) 6 70 « 
1H).6^3(dt.1H).3.62-3.57(m,2H)p P m. 1 



»*SOOC10: <WO 200*OS678«AJ_L> 



WO 2004/056786 

PCT/1B2003/006055 

-102- 



(5-Bromo-2^toro^Yrimiflin^^ 




The title intermediate was isolated as a white solid in a 57% yield. GC/MS- ret time = 
5.43 min; mfc 323*25/327. 'H NMR (oVDMSO, 6: 8.29 (s. 1H). 8.05 ft 1H), 7.45-7.22 (m 
5 5H).6.5^6.50{m.1H).6.34(dt,1H).4.19^.15(m.2H)ppm. 

one (SaflaitMfig) 




The bile compound was isolated as a pink solid in a 42% yield. MS: 436 1/438 0 
10 (MH+). H NMR (d 6 -OMSO) 6: 10.20 (s. 1H). 9.07 (s. 1H), 8.01 (s. 1H). 7.61 (s 1H) 7 48- 
7.20 (m. 7H). 6.69 (d. 1H). 6.54^.36 <m. 2H). 4.18 ft 2H). 3.39 (s. 2H) ppm. 

Example 83 



one 

1S A. 



cr 



The title intermediate was isolated as a white solid in an 88% yield. GC/MS* ret time 
= 4.49 mm; m/z 303/305/307. 'H NMR (d^MSO) 6: 8.36 ft 1H). 8.26 (s. 1H). 7 35 (dd 
1H). 7.0C-6.99 (m. 1H), 6.93 (dd. 1H). 4.67 (d. 2H) ppm 



•wsoocid: <wo__soo«w7aa«_L» 



WO 2004/056786 



PCT/IB2003/006055 



-103- 



jndot-2-one (CgHjJrtjsQJl . 




10 



The tide compound was isolated as a pink solid in a 29% yield. MS: 416.1/418.1 
(MH+). 'H NMR (oVDMSO) 6. 10.15 (s. 1H). 9.05 (s. 1H), 7.97 (s. 1H). 7.57 (t, 1H), 7.51 (s. 
1H). 7.39-7.30 (m. 2H). 6.97-6.90 (m, 2H), 6.62 (d. 1H). 4.71 (d, 2H), 3.35 (s, 2H) ppm. 

Example 84 

fei§5£ 2!22«li0fil^ 

one 

K <5^rorric-2^)orp.pv r jmidfr^^ 




cr N N 



The title intermediate was isolated as a white solid in an 88% yield. GC/MS: ret time 
= 4.49 min; mfe 303/305*07. «H NMR (de-DMSO) fl: 6.36 (t 1H). 8.26 (s, 1H). 7.35 (dd 
1H). 7.00-6.99 (m. 1H). 6.93 (dd. 1H). 4.67 (d, 2H) ppm. 
15 K H5-Brom<M^thiQprien-?-vm^^ 




o 



The title compound was isolated as a purple solid in a 27% yield. MS: 416.1/418 1 
(MH+). 1 H NMR (oVDMSO) 6: 10.32 (s, 1H), 9.22 (s. 1H). 8.00 (s. 1H). 7.59 (t. 1H). 7.36 (d. 



WO 2004/056756 



-104- 



PCT/IB2003/006055 



1H). 7.29 (dd, 1H). 7.19 (dd, 1H). 7.00*97 <m, 2H), 6.91*88 (m, 1H). 4.74 (d. 2H), 3.34 (s 
2H)ppm. 



5 one 



Example rs 

{H$-B«^o^2,3^imethv^ 




10 



The title intermediate was isolated as a white solid in a 72% yield. GC/MS: ret. time = 
5.16 min; mfc 325/327/329. 'H NMR (d.-DMSO) 6: 8.25 <s. 1H). 8.13 (t. 1H). 7.03* 95 (m 
3H). 4.52 (d. 2H). 2.21 (s. 3H). 2.18 (s. 3H) ppm. 

jndot-2-one(ga 1 H a> Br^ a Qj, 




15 



The title compound was isolated as a light pink solid in a 7.7% yield MS- 
438.1/440.1 (MH+). ' H NMR (drOMSO, 5: 10.12 (s, 1H). 8.97 (s. 1H), 7.98 (s, 1H), 7.32 (s' 
2H). 7.16 (d. 1H). 7.02-6.91 (rr, 3H), 6.47 (d. 1H). 4.54 (d. 2H). 3.21 (s. 2H). 2.26 (s. 3H) 2 16 
(s.3H)ppm. 



<WO__20O<O56TBSA2_L> 



WO 2004/05*786 „ 

PCT/[B2003/0060S5 



-105- 



10 



one 



Example ae 



*■ f^ronM>-2^loro^^idirwd. YiW2^imAthYi^en^W^ m ^ 
5 iCisbjsBrgNjL 



Br 




The title intermediate was isolated as a white solid in a 72% yield. GC/MS: ret lime = 
5.16 min; m/fc 325/327/329. 'H NMR (d^OMSO) 5: 8.25 (s, 1H). 8.13 (t. 1H), 7.03* 95 (m 
3H), 4.52 (d, 2H). 2.21 (3. 3H). 2.18 (s.3H)ppm. ' 

Indole (CaHajr&Qfc 




0 



The title compound was isolated as a purple solid in a 21%yieW. MS: 438 0/4402 
(MH+). 'H NMR (OOMSO) 8: 10.24 (s, 1H). 9.12 (s. 1H), 8.01 (s. 1H), 7.26 (t. 1H) 7 18 (s 
15 1H). 7.07 (dd. 1H), 7.02-6.96 (m, 3H). 6.84 (d. 1H). 4.58 (d. 2H). 3.30 (s. 2H). 2.23 (s. 3H)' 
2.17 (s,3H) pom. 



BNSOOOD: <WO___200«5«78&A2_L> 



WO 20^0567*6 PCT/1B2003/0060S5 

-106- 



one 



Example 87 

Hs-from<>^-(2.5^iinethvi^7^ 



* (^fno-2^lor(Hwrimidin-4-vtWr2.S^im ft ih V i.han^.). Q ^.^ 
5 /SbHuBtsii^l 




The title intermediate was isolated as a white solid in an 84% yield. GC/MS: ret time 

= 4.99min;mfc 325/327/329. 'H NMR (d^MSO) 6: 8.24 (s. 1H). 8.16 (t 1H). 7.02-6.91 <m 

3H). 4.47 (d. 2H). 2^6 (s. 3H), 2.18 (s. 3H) ppm. 

10 a W5-efpm<H-^ . 5-dirr^hvl-hftn7^minoWiY rimM 

ind^-onefC^H^pffOgn) 




The title compound was isolated as a off white solid in a 9 % yield. MS: 438.1/4401 
(MH+). HPLC: ret. time = 6.48 m»n. *H NMR (de-OMSO) fl: 10.12 (s, 1H), 8.99 (s 1H) 798 
15 (s. 1H), 7.35-7.32 <m, 2H). 753-7.21 («, 1H). 7.04-7.02 (m, 1H). 6.91-6.87 (m, 2H), 6.52 (d 
1H). 4.50 (d. 2H). 3.25 (s. 2H). 252 (s. 3H), 2.14 <s. 3H) ppm 



BNSOOCB: <WO_ 2OX05«78«A2.L> 



WO 2004/056786 PCMB2OO3/006O53 

-107- 



Examplegg 
6a5-Bromo^ft , ^innethy^^ 

ong 




The title intermediate was isolated as a white soJid in an 84% yield. GC/MS ret time 
= 4.99 min; m/r 325/327/329. 'H NMR «M)MSO) 6: 8.24 (s. 1H), 8.16 ft 1H). 7.02-6 91 An 
3H), 4.47 (d. 2H). 2.26 (s, 3H), 2.18 (s, 3H) ppm. 

i^l-g-pne^HaRrNaO), 




o 



IS 



Thetit(ecompoundwa8isolatedasapurplesotidina4%yi e ki. MS: 438.1/4401 
(MH+). HPLC: ret time = 6.86 min. *H NMR (dg-DMSO) 6: 10.26 (s. 1H). 9.13 (s. 1H) 8 01 
(S. 1H). 7.28 ft 1H). 7.20-7.18 (m. 1H). 7.12-7.09 (m. 1H). 7.03-7.01 (m. 1H). 6.9S6 86 (m 
3H), 4.54 (d, 2H). 3.31 (s. 2H). 223 (s. 3H), 2.14 (s. 3H) ppm. 

Example 88 

6-r5-Bromo^2-fl t iorr*hen2d^ 

* (S-Bromo-2Kttlofo-DvrimM^ 



Br 



20 




8HSOOO0: <WO___a»4Ce678«A2.l_> 
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The title intermediate was isolated as a white solid in a 68% yield. GC/MS: ret time = 
4.75 min; mfc 315/317/319. 'H NMR (de-DMSO) 6: 8.28*25 (m, 2H), 7.31-722 (m 2H) 
7.18-7.10 (m. 2H), 4.58 (d. 2H) ppm. 

B - HS-Bromc>^f2.fliic»ro-tenzvtamir»W>vri m iriin.?.Y te m l a^ r t^ r ^. 9 . 
5 one fC ffi H t1 ftrgN 1 Q) i 




10 



The title compound was isolated as a purple solid in a 6.5% yield. MS: 4281/4301 
(MH+). 'H NMR (d^DMSO) 6: 10.26 (s. 1H). 9.15 (s. 1H). 8.03 (s, 1H), 7.48 (t. 1H). 7 26-7 09 
(m. 6H). 6.87 (d. 1 H). 4.65 (d. 2H), 3.31 (s. 2H) ppm. 

Example 90 

fcf5-Bromp-4-(2-triflu^^ 
indol-2.one 




\ 

15 v 

The title intermediate was isolated as a white solid in a 66% yield. GC/MS: ret time = 
4.55 mm; mte 381/383/385. *H NMR (d r OMSO) <5: 8.28 (m, 2H). 7.40-7.30 (m, 4H) 463- 
4.62 (d.2H) ppm. 

B> e-f^PTOWO^y-lrifluoromemoxv-banTvlaminn^Y ri 
20 dihVdroipdol-2K>nft fQatfuBrFabfaQ^ 




BWSOOCIO: <WO__2004<5fi78aA^L> 
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The title compound was isolated as a dark purple solid in a 2% yield MS- 
494.1/496.0 (MH+). «H NMR (CDjOD) 6: 8.00 (s. 1H). 7.41-7.31 <m. 4H). 7.15-7.09 (m. 2H) 
7.02-6.99 (m. 1 H). 4.81 (s. 2H). 3.46 (s, 2H) ppm. 

Example 9J 

frf5-l^mQ-4-f3-trifliiorom 
indol-2-one 

A - (5^Qmp-2^lnfQ^vrimidin^ y )W3-tr/fl UO mm < >thoxv-b e n7v<\- a min«, 




10 



The title intermediate was isolated as a colorless ol in a 68% yield. GC/MS: ret time 

= 4.75min;mfe: 381/383/385. 'H NMR (dg-DMSO) 8: 8.35 (t. 1H), 8.26 (s, 1H), 7.45-7.41 (m 

1H). 7.31-7.20 (m. 3H), 4.56 (d. 2H) ppm. 

B * ^Promc^fa-trffluoromtrthcwn^nzvlaininnV p^ ^ 
difrydro-indol-?- orm fC.nH^BrF^ O^ 



15 




XX 



Sort' 



The title compound was isolated as a pink solid in a 38% yield. MS: 494.1/496 1 
(MH+). 'H NMR (drOMSO) 6: 10.16 (s. 1H). 9.02 (a, 1H), 7.98 (s. 1H), 7.61 (t 1H). 7.44-7 39 
(m. 2H). 7.32-7.17 (m, 4H). 6.57 (d. 2H). 4.59 (d. 2H). 3.29 (s. 2H) ppm. 



BNSOOOO: <WO__20O4O667Sa«_|_> 
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Examole g g 
H^romo^trfflunromeHK)^ 
indot-2-ong 

*• (^BrDmo-2^orc>-pvTirTiidin^-v1W3-trffli^rr^ f thoxvube n ^\- a mm 0 



The title intermediate was isolated as a cdorfess oil in a 68% yiekJ. GC/MS: ret time 

= 4.75mln;mfe 381/383/385. 1 H NMR (oVDMSO) 5: 8.35 ft 1H),8.26( S , 1H>. 7.45-741 (m 

1H). 7.31-7.20 (rn.3H). 4.56 (d.2H) ppm. 

10 8 ^^P^3-trif|upromfit^^ 

dihvdro-indoi-2-Qni. (r^B^N^O,). 



The title compound was isolated as a purple solid in a 4% yield. MS- 494 2/496.2 
(MH+). «H NMR (drDMSO) 6: 10.32 <s. 1H). 9.17 (s. 1H). 8.01 (s. 1H). 7.65 ft 1H) 7 42-7 28 
15 (m. 4H). 7.17-7.15 (m. 1H). 7.07 (dd. 1H). 6.92 (d. 1H). 4.62 (d. 2H). 3.31 (s. 2H) ppm. 

Example 93 

5-f5-grQn^f4^rifl,,orp m e^ 
lndol-2-one 

20 XSi^BrClfaNjQj 

AX. 
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The titte intermediate was isolated as a colorless oil in a 76% yield. GC/MS: ret. time 
=4.88 mm; mte 381/383/385. 'H NMR (oVOMSO) 6: 8.34 (t. 1H), 8,25 (s. 1H), 7.41-7.37 (m, 
2H). 7.30-7.27 (m.2H). 4.56 (d.2H) ppm. 

B - MS-gromeK44-trffluoror^ ^ 
5 dihvdro-indol-?.ftnft lQ 3s g i ££ 3 £i&£ 1 



15 



.XX 



Br 



The title compound was isolated as a light gray solid in a 23% yield. MS: 494.0/496.0 
(MH+). «H NMR (de-OMSO) C: 10.14 (s. 1H), 9.01 (s, 1H). 7.98 (s, 1H), 7.59 (t. 1H). 7.40-7.21 
(m, 6H), 6.57 (d. 1H). 4.58 (d, 2H). 3.29 (s. 2H) ppm. 
10 Example 94 

6-f5^mo-4-f4-triflwrc)memo)r^^ 
lndol-2-one 

A (5-Bromc>-2-chlortvpwimlriin ^.vdV(4.t r ifl uor< ^ ethoxv ^^ Vamine 
fCH.BrCIF^O) 



+ 



The title intermediate was isolated as a colorless oil in a 76% yield. GC/MS: ret time 
= 4.88 min; mfe 381/383/385. 'H NMR (de-DMSO) 6: 8.34 (t. 1H). 8.25 (s, 1H). 7.41-7.37 (m 
2H). 7.30-757 <m. 2H), 4.56 (d. 2H) ppm. 



exaxxaa <w o zxxaseTseAi i j. 
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PCT7IB2003/0060S5 



dihydro-in dQl-2-one (C^H^ rF^Pj), 




The title compound was isolated as a purple solid in a 25% yield. MS: 494.0/496 0 (MH+) 'H 
5 NMR (d 6 -DMSO) 6: 10.31 (s. 1H). 9.16 (s. 1H). 8.01 (s. 1H). 7.61 (t, 1H), 7.42 (d 2H) 7 28- 
7.25 (m. 3H). 7.09 (dd, 1H), 6.92 (d. 1H>. 4.61 (d. 2H), 3.32 (s. 2H) ppm. 

Example 9S 

6^5^ r omo^.f2-methoxy^n7vlamin 0 W)^mifjin-2-vl a minnT.l .^ihvdm.inrfni.^n., 

(5-BfOTTK>-2-chlorM^idip^v)Vf2^ethovxAbenzvlV a minB 
10 IStftkBrON^ 




The title intermediate was isolated as a white solid in a 78% yield. GC/MS: reL time = 
5.43min;mfe 327/329/331. 'H NMR (de-DMSO) 6: 8.26 (s, 1H), 8.05 (t, 1H), 7.23-7 19 (m 
1 H). 7.01-6.96 (m. 2H), 6.88-6.84 (m, 1H), 4.52 (d, 2H), 3.80 (s, 3H) ppm. 

16 B e-fS-Brom^P-methow-hen^^ 

Indot-g-one (CBfjjflBrNaQaL 




o 

The title compound was isolated as a gray solid in a 12% yield. MS- 4401/4421 
(MH+). 'H NMR (de-DMSO) 8: 10.31 (s, 1H). 9.17 ( S . 1 H ), 8.00 (s. 1H), 7.54 (t. 1H), 7.29 (s. 
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* ■* ****** (m ' 3hi 73 <m - 456 «• ■» » * ■* »* 

Example 9fi 

feB ^m^^ttioxY^n^mino) PY rimidin-2-v« a m,nnUi ^ .• hvdfP . inrinl .^ 
ISaHuBtHMaQl 




The tide intermediate was isolated as a while solid in an 83% yield. Gc/MS: ret. time 
= 5.56 mm; mte 327/329/331. « H NMR (oVDMSO) 8: 8.28 (t, 1H). 8.25 (s. 1H) 7.21 (t 1H1 
10 6.86-6.77 (m. 3H). 4.50 (d. 2H). 3.70 (s, 3H) ppm. ' ( ' ^ 




The title compound was isolated as a pink solid in a 5% yield. MS- 4400/442 0 
15 <MH + >. 'HNMRCd^MSO)*^ 

4.57 (d.2H). 3.81 (s. 3H). 330 (s. 2H) ppm. ( " ^ 
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Example 07 



2-one 




10 



The title intermediate was isolated as a white solid in a 78% v»n rr/^e 

B - 6-r5-BrofTi^-4.(-g 
Lndolfrone fC^BHjgBfFjNaOy, 




15 
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-2- 



* Zhiazde-g-carhaMehvite n*™- fQ^gg^ 



* fJ^^TT r ^ ^ « * (°°ndon, 

as a LT' . ^ K P9dnnl - 1987 ' and isofcZ 

as a Gght purple solid in a 50% yield GC/MS- mt «m» - i , 

isomers); mfe 128. 55 -nd 170 «* and *»■ 

NH 2 




The title intermediate was synthesized fniin^™ ^ 

^ , L . ^ ,. ^ revs: st^rsr 

crude sample in a 21 % viefd fir/mm , » « ' ,so,ate<, as a 

° l^gorno-a-chloro-pvrimiH^^ M ) thiazol-2-dm . 




Thetw ^termedlatewasisola^asaye ll owsoBdina45%yieid GC/MS- ret fim* 
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The title compound was isolated as a brown solid in a ,~ 
(«. 1H). T.« „. tH) . „, (J . tHl 7 ^ (a . , H) „ (d )H) 4 ^ <a 2H),3.33 



10 



j .3-dihvdHwjndol^n~ ^~-^^^^n^_ x vi^E>ylh^nyi} 




The title intermediate was prepared by adapting the procedure by Archer 




20 



x> s- 

o 

The title intermediate was prepared bv adant;.*, h,„ ^ _ 
oik H ^ u °r eaapung the procedure bv Lee n m v „„w 

Silverman. R.8.; Tetrahedron, 2001 53 S339-<m™ - • T 

view «. « T 5339 -5352) and rotated as a yellow oil in a 74% 



WO 2004/056786 



-117- 



PCT/IB2003/006055 




The title intermediate was isolated as a white solid in a 52% yield GC/MS- rat Hm* » 



o 

GC/MS ^ ^ in,em,ed,ate -^ated as a white solid in the TFA salt form In a 75% view 

• s:»;s:^s,^ , - , *- ,B, •'-*•*™^ 

^^i^S 2 ^^^^ * 



V]rf 

15 ^ **™««ate was isolated as a UgM yellow solid in a 74% yleW. GC/MS* ret 
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7* title compound was isolated as a pink solld in m 18% ^ 494Q/4BSQ 
(MH+). H NMR (d^SQ) 6: 10.18 (s, 1H), 9.11 ($1 1H ), 8.01 ,s IHW 74 « 1HW 6lT 

Examote inn 

1Q !WM-g.3^tfhionvb a n2v< a ^in» Vrr „ fTtfn g 

I£ 1t H r BfClF^ 



JCC. 




The a. intermediate was isolated as a white solid in a 78% yield. GC/MS- ret time - 
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The tide compound was isolated as a pink solid in a 33% yield MS- 446 1/44* n 

(m. 3H), 7,3-7.11 (m . 1HX 7.03.7.01 (m. 1H), 6.54 (d, 1H). 4.65 (d. 2H X 3.28 (s . 2 h } 

Example 101 

6^rom^4.( ? 3^1i»>,n n vf>en^nminn) nn.imidin-?-^^, »-~r1nLtalli^.u 




The title intermediate was feoiated as a white solid in a 78% vield gums- ™, « 
10 4.77^;^ 333^337. 'H NMR (drDMSO) 5: 8.33 (t 1H) 8^ 1^733^ = 
1H). 7.16-7.06 (m, 2H), 4.61 (d. 2H) ppm. * ? 33 " 7 " 26 (m ' 



Hdol-2-one ((^ BfFgt^Ql 




15 



HNMR( *- DMSO > ft '0-2«(«.'H).9.I8(..1H).«.04( S 1H) 7571. 1H. 7- 



20 



(MH 

(m 



A. 



446.0/447.9 
7.28-7.26 
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2-one 
diamine 



10 



T C ° mPOUnd ~* ,iflht ^ •<*» an 11% yefd MS 

446.2/448.2. * NMR (da -DMSO> fc 1MB (,. | H ). 9.18 (s. 1H), 8.03 (s, 1H) 7 50 ft £ 
7-32, 7,2 (m. 4H,. 7.02-6.97 ( m , 1 H) , 8.90 (d. 1H). 4.61 (d( 2H) . 3.32 (s. 2H) pp. ' 

appfcatT ^ "~ ^ ^ -■■» «** h 

30 ^JT^^^ 
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The title intermediate was isolated as a white soiid in a 78% yield Gc/Ms . rpf lirn 
463 mh; m* 333/335/337. «H NMR «M)MSO) 6 . 82MJ6 1 ^ * ** * 




10 



Example ing 



15 




20 




8NS0CW0: <V»O__20OMS«78M2.L> 
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t^^rr^^^ 2w) *~ 2 -^ 

Z^T^^^ 2 ^ Hv1m, *«^"*» 

^rr*^^^ 2 ^"*^^"^^ 

^S^''^ 2 ^^ ,n0, ~ 2 -> , -»»H.^ 



35 

one 
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^2-Pyrkl t rv2-y^my1am^yri m idirv2-ytemino)-1.^ihydrtH n dof-2-o n e 
N2H2^^l H ^do^y.)^ yridjn . 2 ^ em ^^^^ jTO 

^n^2-n^ 



2,4-diamine 

20 

diamine 



one 

35 
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«™^2-pyrid«n-^^ 
5 2-one *^^* U °™ e ^^ 

io d ^/^ 2K1 ™^ 1 *^^^ 

6 *^°^(Py™n-2-y ) ^ 



one 



^^^^ 



one 
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one 



one 

25 

one 



one J K/l 1 ,KJM ^-yiaminohi ,3-dihydro-indol-2- 
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pynmidin^S-cartoonltrile y ^ 



dihydro-iridol-2-one 



20 



25 



.3-dihydro- 
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one 

5 



dib*rcW^ 

15 ... 

desc* ^eTtJT 80 " * "* * * " mited SC ° Pe * •» ~» embodiments 
he^, ' ° fthe '» ad^on to those described 

here,n wi, become apparent to those s W „ed in toe art from the foregoing oescnption^ ^ 

cited h " ^T' aPP ' fcaa0n8, PUb,iCat '° n8 ' t6St meth «* literature, end other materia* 
ci«edhere.na,ehereby incc^orated herein by reference in toeir entireties. 
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CLAIMS 

1. A compound of the formula ± 



20 



25 



1 

5 or a pharmace^tically accepted salt, solvate, hydrate, or prodrug (hereof 
wherein R 1 has the following formula 2 

PS 

r E Y D 

X ,Q 
2— W 

wherein each D is independent selected from the group consisting of CR* and N with the 
> P^^tR^.inKedteNHgrcH.pthrougl.anngcarbonatom- 

wnere,n *. W and Q are ndependentfv sateen fr™ ^ 

SO* CO. NR 5 , CR* and CR*R>; from the group consisting of N. O. S. 

from th^ 6 * 9 * 11 ^ ^ ^ 8,18 ' fK ' 6 ' >e,,(Ien, 'y P'^sent or absent, if present Y and Z are selected 
from the group conssting of N, O. S. SO, CO. NR 3 . CR 2 and CR*R>; ^ 

wherein A is present or absent, if present A is selects fmm M^ 

and NH and wherein B is present or absenTH^ ^ « °' S 

CO SO. nnHMoe P^ent or absent, present B .s selected from the group consisting of 

CO^ar^NR^.v^iheprovlsothatwhenAisOorSftatBisabsent: 
wherein n is an integer from 1 to 3; 

wherein each R* is independently selected w «~ 

► "nov^ , IMJV pUgR* p With the OrOVfeo that O M r>r Q ^ u. ^_ 

substituents may not be bound to a carbon atoTbtT, T 

cyctoalK* heterocyctoa,., ^ ^ '° ^ "* 

subsets dependent* setect^Z!, ^ " * 1 to3 

pendentty selected from the group consisting of H. halo. C,-Cj atkyl. CN NHj 
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1^ "* « ~ heterocydoalkyl, CO., CONH,. 

c , •** * * indep6ndenU V from group consisting of H. C,^ aiky. 

CrC cyctoafcyl, C.-C, heterocydo^. CO,*. CONH,. CONHR«. CONRV o anl tf 

or 4-7 membered heterccyctoaiicyl ring, wherein each methylene group Vn ^TZ « 
membered cyctoalkyi ring and said 4-7 memh^ 1 

10 of H, halo, d-Ce aUcyl, CN, NH 2 . NHR 10 N/R'\ OR «> r ^ -in ,» « ^ 

cyooalkyl. OC4-C heterocyfoaJkyl. C=N-OH. ON-0(C,-Ce alkyi) NK» mhr« umTTZ 
20 with the proviso that O Nnr<5afnm.f^^ «_ » wtt *vzf*. 

C,-C alkyl, CN. NH* NHR 1 * MR"), 0R»cr*i^ _ ^ " halo, 

wherein each R 7 is inoependentiy selected from the group consisting of H C -C a .k*i 
Q.-C7 cycioatkyl, C-C7 heferocyctoalM O-C -vi^J \ sjsung or H, C,-C alkyl, 
. _ J _ . «,7«waiRyj. Ue-c 10 aryl, and 5-10 membered heteroarvi said aikvt 

C-C** CN. NH, ,* R » N(R ». ^TT^r ^ ° 0nSlS,W8 * K 
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moiatipC!nft . . nai^r, NfrSQjR", said alkyl, cyctoalkyl, and heterocydoalkyi 

^ i ^r^rr^r r -r* ^ 

^ ^ ^ _ ^ * H ' hal0 ' alkyl. CN. NHj. NHR 3 . N(R\ OR* C -C 

c****. C^, »««^ CON* CONHR-. 1 ^ "* 

„ — juo««yi. i*«„ «yl. CrC„ member*) hefereaM: said alkvi 

wherein each R 12 is independent* seiecied from the group consisting of H C C -n- 
CrCr cydoatkyt, C 4 -C 7 heterocydoalkyi <VC„ arv) JT. 

subbed by t to 3 subsets Wepe^^^T' 9 ^ "* 

C-C alky.. CN, NH, NHR", N<R^ ^Z^TrT ^ C ° n8fe, ' n9 * K ^ 

Nhere* each R» is independently seiected from the group consisting of H c 

******** cokh,. Z^T^^ 

SO^^SO^.SOjNHR^SO.NRV 5 - ' * ' 

c^a,M.c N .^. N „o,^. £^££££7 — « * ■* 

wherein each R M fe independenov selected fmm ». 
CrC cvcteaJkvi r r ». . ^ *** from the S^P consisting of H, C-C, afkvl. 

^ cyctoa,k y- c «- c r heterocyctoalkyt, C 8 -C I0 arvt tve , . 

8 ,0 ary, « membered heteroaryl; said aJkyt 
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cydoalkyl. heterocyclic* aryt. and heteroaryt moieties of the foreooino - 

C,Aalky..CN,NH 2 .NHC t -Ceaiky..N(C 1 ^ky.) J .o^ l -C 6 a.l<y,. consisting of H, halo. 

2 A^P^ndaccordinatoclaiinl.wherefnEandGareC 
& wherein X. W and Q are independently seterferf w *~ 

CR 2 and CRV; and epenoentty selected from the group consisting of N, NR». 

wherein Y and Z are cndependentty present or absent, if present Y and Z are 
from the group comMhg of N. NR 3 . CR 2 and CRV P^t y and Z are selected 










» A COmP ° Und aCPP " ,in9 t0anyOfthe W«*a <^m S , wherein R 2 is selected 

from the group consisting of: selected 



<*<> 2D040SS786A2_L> 
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10 



atom i^J^ ! *^ , ^ 8!Ul>S ^^«tabo U n ato .^ 
**» «****9 0> H. to*. C..C. . IM . CN. NHj, NHR». N*w! C^t^ 



8KS00OD: <WO 2004QW78M2_L> 
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. ^ ■ ™"ou 2 n , NFTSOjR , wrth the proviso that O N nr <? ^ ^ 

foregorg suinKuenB may not b« hour* ^, . . *»»*»• 

25 P^^^^^^^^^MH.^ 
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pyrimidine-2,4^liamine; 

S-B/omo-N 2 -^ 
pyrimidine-2,4^iamine; 



26 p***^^ 2 '^^ 
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'0 U-Qmine; 



^5-Brofno4^2-chlofo^>enzy)amho)-pyfini( ( jj n .2-yianiino|-1 .3-dihytiro-indo^2-one" 

35 ^"^ 0 * N4 -P-( 4 -mettioxy-phenyl>ethyn. N ij3, 1 , 3 e totrfiK ^ 

indo.-S-yO-pynmidine-^iamine; ^.e^ebahyd^^^H. 



trxtol-2-ooe; 



BNS00C,0: <W 20040567WA^ L > 
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,3-dihydro- 

2-one; ^""^ 
25 2-one; ^ Bro ^ 2 ^^^^ 

30 S^^^^ 
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on8; Wnmh ^^ 

ir**2-o^ 
indo.^^ 

2KJne: ' ° m ^ 3 -™ U ° r ° me ^^ 

20 

one; 



25 



5-{5-Bromo-4-[(e 
,3^*rycJrcHndol-2-oae; 
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,3-dihydro- 

ac,.« , ^rr^" 2 ^^^ 2 ~^^' 

.3-dihydro- 
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15 ^^r^ 



one; 

20 



one; 

25 



N2^1H-.ndo^ y ,)-N4^ yr «,n-2- y ( m eth^ y ri mkli ne.2.4^i am i ne . 
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diamine; 



20 



»ne-2,4-diamine; 

tsr^T^"^ 2 ^*^ 



30 
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20 one; 



one; 
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5 ^^^^^ 
.0 on* 

35 w W - ACe '*^*^"™^ 



25 



.20040667BBA2LL> 
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30 0« * <5 *^ ,,,iP ^^^ 

and pi-******* aocwabte **. p^. hyam „ 
aforementioned compounds. . 01 •» 



20 



»sooc/0:«wo 2oo4oarrw*LL> 
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' 1 * method for the treatment of abnormal ceB growth in a mamma, comprising 

. 12. A method according to claim 1 1 wherein said abnormal cell growth Is cancer 

rtL A method accord** , 0 daim 12 wherein said cancar b ^ected from tung 
cancer. t>one cancer, pancreatic cancer, skin ca^, cancer of the head or neck cutaneous* 

2^^^ ^ ^ ^ ^ ^ ~ • ~~r of tt»"j 
stomach cancer, colon cancer, breast cancer, uterine cancer, carcinoma of the faBe^an^T 

2 2 S Dfee8Se - «~ * *• «P»»0», cancer of the smal! intestine, cancer of 

^-r.system.c^ofthetr^g.and.car^ 

adrenal gland, sarcoma of soft tissue, cancer of the urethra, cancer of Z^T^l 

Wdney or ureter, rena, can carcinoma, carcinoma of the renal peMs necZm^^ 

aoenoma. or a combination of one or more of the foregoing cancers. 

14. A pharmaceutical composition for the treatment of abnormal cell growth in a 

Z^T^^^^^ 1 ^t^ffe^e^nXl 
cell growth, and a pharmaceutically acceptable carrier. 9 
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